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THE BOYNTON BICYCLE ELECTEIC RAILWAY. 

The need of the day is rapid transit. Steam, cable, 
and trolley cars each in their own degree contribute 
to this end. The illustrations show one of the last de- 
velopments in true rapid transit — the Boynton Electric 
Bicycle Railroad — of which a line is now in process of 
erection across Long Island, from Bellport to the Sound. 

The idea of the bicycle railroad is to provide a sys- 
tem of transit whose speed may be from seventy-five 



to one hundred or more miles an hour. Air resistance 
being one of the most adverse factors at this velocity, a 
car of small cross sectional area is preferable. The ine- 
qualities of two parallel lines of rail is also a factor of re- 
sistance. In the railroad in question a narrow car with 
sharpened ends is employed, and is mounted npon 
two wheels, one at each end, and travels upon a single 
rail. Ithas the equilibrium of the bicycle, andlikethe 
latter disposes at once of the violent transverse wrench- 



ing strains which affect four-wheeled vehicles of the 
everyday type. It is peculiarly well adapted for elec- 
tric propulsion, the overhead rail giving a place for 
the current main. 

Referring to our illustration, Fig. 1 represents the 
plan of the motor car, showing its sharp front and rear 
ends, and its six compartments, each holding four pas- 
sengers, who sit back to back. It is proposed in prac- 
(Continued on page 100.) 
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THE BOYNTON BICYCLE BAILBOAD-DETAILS OF TRACK, MOTOR, AND CAB CONSTRUCTION. 
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THE BOYNTON BICYCLE ELEVATED RAILROAD. 
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CHEAP TELEPHONES. 

The expiration of the Bell telephone patents is re- 
volutionizing the sale of telephones in this country. 
It will be seen by the advertisement of the Metropoli- 
tan Telephone Company, of this city, who are licensed 
under the Bell Telephone Company, that they are now 
offering the genuine Bell telephone instruments forsale 
at $1.25 each. As these instruments are accurately 
made, and yield the best results, they are likely to give 
a great impetus to the construction of short telephone 
lines in buildings and in country places. 

» « • ■ ♦ — - — ■ 

A NEW STREET CAS MOTOR. 

A recent number of the Morning Call, San Fran- 
cisco, contains an account of the trial in that city of a 
gasoline car, the invention of Daniel S. Regan. The 
propulsion of the car is effected by the injection into 
the engine cylinder of a small quantity of gasoline, the 
vapor of which is mixed with air, forming an explosive 
mixture that is fired by electricity. A pressure of 280 
pounds per square inch is produced on the piston. The 
trial car is said to have operated with great success, 
demonstrating an economy and ease of working alto- 
gether superior to anything in the line of street car 
motors that has yet made its appearance. The Call 
says a reward of £50,000, or $250,000, has been offered in 
England for the production of a new form of street car 
propulsion that shall be better than the overhead trol- 
ley or the cable system. But this, we think, must be 
an error. The only reward offered in this direction, so 
far as we know, is that of the Metropolitan Traction 
Company, of this city, who offer to pay a reward of 
$50,000 for a new system that shall be approved by the 
New York State Board of Railway Commissioners, as 
being superior for practical uses in the streets of New 
York to the cable or the overhead trolley. 

m i i i m ■ — - 

THE CALIFORNIA MIDWINTER EXPOSITION IN 
GOLDEN GATE PARK, SAN FRANCISCO. 

On May 31, 1893, in the city of Chicago, a meetiog 
was held in the rooms of the California Club and the 
suggestion was made by Mr. M. H. De Young, vice- 
president of the Columbian World's Fair, that a mid- 
winter exposition should be held in San Francisco, 
California. The idea was acted on, and the next day 
the announcement was made. Work at once began in 
the appointment of officers, enlistment of State and 
city recognition, and in the soliciting of subscrip- 
tions. Nearly half a million of dollars was soon ob- 
tained. The ground was broken in San Francisco on 
August 24, in the presence of a concourse of nearly 
100,000 people. The work progressed rapidly. Ad- 
vantage was taken of the Chicago Fair, and exhibits 
and attractions therefrom were secured. Six main 
buildings, distributed over nearly 200 acres of ground, 
lighted by 1,000 electric lamps and 15,000 incandescent 
lamps from Chicago, one hundred independent build- 
ings, are some of the elements which unite to form 
what is termed the third most important exhibition 
the world has ever seen. 

The fair grounds are situated in Golden Gate Park, 
San Francisco, the park being now in its best state, 
with its semi-tropical trees and plants, the lovely 
climate adding to the charms of the locality, which 
forms a setting for the architectural features. For 
by the use of staff beautiful buildings have been rap- 
idly erected, and the system of the Chicago Fair has 
been followed in keeping in view the architectural 
elements of the scene. The cost of the fair, it is 
thought, will not exceed $1,500,000, nearly half of 
which has been contributed by the people of San 
Francisco. As the Chicago Fair was termed the 
" White City," the name of Palm City has been be- 
stowed on its western sister. The fair opened on Sat- 
urday, January 27, with due ceremonies and in the 
presence of an immense audience. 

Speeches, a grand parade, concerts, and at night fire- 
works and illuminations made the occasion a memor- 
able one. The admissions on that day aggregated 
72, ; 248 people. 

Throughout the grounds are distributed every 
imaginable attraction, the Firth wheel, the scenic 
railway, the cascade, foreign villages and the like, en- 
tertaining, and in some cases instructing, the visitors. 
A reproduction by cyclorama of the Hawaiian volcano 
Kilauea is described as wonderfully realistic. 

The fair is managed by the following executive com- 
mittee : M. H. De Young, president and director-gen- 
eral; Irwin C. Stump, vice-president ; P. N. Lilien- 
thal, treasurer ; R. B. Mitchell, A. Andrews, F. G. 
Berry, Eugene Gregory, J. H. Neff, and J. S. Slauson, 
of Los Angeles. 



Divisional Patent Applications. 

A late decision of the Supreme Court involves cer- 
tain considerations as to patents issued upon divi- 
sional applications, the results of which the Electrical 
Engineer thinks are likely to be important and far 
reaching. Briefly, the doctrine now laid down by the 
court, as we understand it, is that only one patent 
can be taken for a single concrete invention, or for 
any part of such invention; and consequently, that 
when more than one patent has been issued purport- 



ing to cover different parts of the same subject matter, 
all except the one bearing the lowest serial number are 
void. Especially is it held by the Court to be inadmissi- 
ble to distri bute the subject matter of an invention 
between two patents, distinguishable from each other 
only by the different functions ascribed to a common 
mechanical structure. 

We entertain no doubt that the ultimate effect of 
this decision will be wholesome and salutary. As to 
its immediate effect, there is certainly abundant room 
for interesting speculation. One important patent 
may be mentioned, which would seem to be in immin- 
ent danger of being overthrown by the new doctrine — 
the famous Berliner transmitter patent, which, in 
reality, covers the employment, as a transmitter, of 
a certain mechanical structure which, in its capacity 
as a receiver, was patented as long ago as November 
2, 1880. There are also a very large number of pat- 
ents on electric railway apparatus and devices, here- 
tofore assumed by their owners to be controlling, and 
upon which a considerable number of pending suits 
have been based, which are founded upon divisional 
patents Some of these, at least, must unquestion- 
ably be obnoxious to the doctrine now laid down by 
the Supreme Court. 



Compound Glass. 

According to a report of the technical glass labora- 
tory at Jena, O. Schott has introduced a glass which is 
of great technical interest and value. It is free from 
alkali, but can be worked before the blowpipe, has a 
small co-efficient of expansion, and is distinguished by 
many excellent qualities. Hitherto the view has been 
generally held that good glass must contain, together 
with silica and a divalent or trivalent metallic oxide, 
the oxide of a monovalent metal (an alkali metal or 
thallium). By the glass referred to (121 m ) is free from 
alkalies and has the following composition : 

BaO=25 per cent., ZnO -5 per cent., AI a Os=4 - 5 
per cent., B 2 03 = 14 percent., Mn 2 O3=0'08 per 
cent., SiOj-51-22, ASiOi-=0-2 per cent. 

Schott was led to the production of his compound 
glass (Verbundglas) by studying the state of strain in 
ordinary glass vessels and tubes cooled in contact with 
the air. A hollow glass vessel cooled in contact with 
the air has its outer skin in a state of compression, 
whereas the inside is in a state of tension ; hence it is 
easily damaged on the inside, but is resistent on the out- 
side. A hollow glass vessel, if introduced when cold into 
warm air, has its outer skin thrown into a state of com- 
pression ; if, when it is hot, it is exposed to cold air its 
ou£e];.skin is thrown into a state of tension. .This ; is the 
reason why cold air causes glass to crack more readily 
than hot air does. Schott succeeded in throwing the 
outer layer into a permanent state of compression by 
covering the glass vessel with a thin outer layer of 
glass which has a small co-efficient of expansion. The 
flasks made of this compound glass can be filled with 
boiling aniline and immediately sprinkled on the out- 
side with cold water ; and glass dishes can be heated 
over the naked Bunsen flame without cracking. Pres- 
sure tubes of this compound glass can be made to 
meet all the requirements of practice. They have been 
kept in continuous use on locomotives for five months, 
and when heated to 200' C, they can be sprinkled 
with cold water without any fear of cracking. 



Incandescent Gas Lights. 

According to a paragraph in a recent number of the 
Journal fur Gasbeleuchtung, a trial has been going on 
since June last in tlie Badgasse, Budapesth, and since. 
October in the Ofen Tunnel, with Dr. Auer's incandes- 
cent gas lights. So satisfactory is the effect, that when 
the Budget estimates come on for discussion, it is in- 
tended to put forward a request that all streets in 
which the electric light is not to be used shall be 
lighted by the incandescent gas system, as by it the 
amount of illumination afforded is increased by five 
or even six fold. In Agram also Dr. Auer's burners 
have been tried with equally favorable results. While 
under the old system each 630 square meters of street 
surface received light equal to only 32 candles, every 
300 square meters of surface is now illuminated to the 
extent of 100 candles. The lighting, therefore, is more 
than six times as great as that ordinarily employed 
for streets. 



The Maxim Gun In Action. 

The Maxim gun has been well tested in the Mata- 
beleland campaign. In the skirmish of October 25the 
Maxim gun effectually checked the natives. Although 
the natives were armed with Martini-Henry and Win- 
chester rifles, they were powerless before the terrible 
fire of the Maxim gun; which mowed them down like 
wheat before a scythe. In the morning the sight was 
terrible, bodiesbeing literally torn to pieces by the shot. 
Each time the natives approached they were quickly 
repulsed with the aid of the machine gun. The Arm- 
strong 7-pounder has also rendered efficient service in 
the campaign. On one occasion a shell dropped harm- 
lessly upon the ground, when the negroes immediately 
began firing upon it. The shell then exploded, killing 
several. 
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The Armies of Europe. 

The military statistics of the European nations sup- 
ply a suggestive object lesson in relation to our present 
civilization. The importance of the war footing of 
Europe cannot be overestimated. In case of a gen- 
eral war, the principal belligerent nations of Europe, 
excluding Turkey, could hurl 14,991,000 men into the 
contest. The standing army alone of the greater Eu- 
ropean nations consists of 3,274,000 men. Russia leads 
the list; her "peace footing" or standing army consists 
of 868,000 men. These soldiers are drawn from a popula- 
tion of 134, 000,000. The enormous strength of this army 
may be shown by comparing it .with the army of Rome 
during the palmy days of the empire. The permanent 
military force of Rome on sea and land was only 450,- 
000. France comes next to Russia, the strength of the 
army being 600,000 men. This army is drawn from 
and charged upon a population of 38,500,000. The 
Chauvinistic spirit of the French people has been 
somewhat modified by the increased permanent mili- 
tary force of Germany, which now numbers 596,000 
men, drawn from a population of 49,000,000. Austria, 
with Hungary, comes next, the army numbering 326,- 
000 men, the population of the monarchy being 41,000,- 
000. Fifth on the list comes Italy, whose armies num- 
ber 247,000 men, drawn from a populaton of 30,000,000. 
England, notwithstanding her naval superiority, comes 
only sixth on the list, the population being 30,000,000 
and the standing army 247,000. Spain has an army of 
115,000 men. drawn from a population of 17,500,000. 

With the size of the country the size of the army 
gradually decreases until the pitiful handfuls of men 
are reached who form the. armies of Andorra, San Ma- 
rino, and Monaco. Switzerland is an exception, as the 
constitution of this tight little republic forbids the 
maintenance of a standingarmy. When the " war foot- 
ing" is considered, Germany leads with 4,000,000 men. 
Russia, which has the largest standing army, takes a 
second place as regards the war force, as she can only 
muster 2,530,000 men. France, with 2,500,000 men, is 
not far behind. If the size of the war footing of France 
and Germany be compared with the population, it 
will be seen that France, taking population for popu- 
lation, is a little ahead of Germany in preparing her 
whole available material for war. The war strength 
of Austria-Hungary is 1,753,000 men; that of Italy, 
1,650,000 men, while Spain comes next, with 1,083,000 
men and Great Britain follows with only 713, 000. Switz- 
erland, in case of necessity, can furnish 485,000 trained 
men. 

War is constantly becoming more expensive, and 
while the war cloud of Europe is settling down, the 
financiers of the great powers are looking with great 
apprehension at the cost of throwing armies into the 
field composed of millions of men. Emperor William 
will do well to increase his war fund locked in the 
Juliusturm of Spandau if 4,000,000 of men are mobil- 
ized, as 120,000,000 marks will not last long at the pres- 
ent average expense of armies. The statement which 
is sometimes made that the fortunes of war are decided 
behind the green baize doors of bankers' private offices 
contains more truth than is at first apparent. War is 
now a luxury, and, like all luxuries, can only be en- 
joyed at great expense. The fact of the expense con- 
nected with modern war has made it unattainable 
to a bankrupt country, and undoubtedly[tends to make 
even the great powers think twice before leaping. Any- 
thing which helps to discourage war and favors the 
settlement of difficulties by pacific means should be 
encouraged, so that increase in the production of war 
material may be regarded as a step in the right direc- 
tion. 



What Shall ire Eat t 

Every once in a while there is recrudescence of vege- 
tarianism and also many reappearances of special recom- 
mendations as to diet that are so extreme, not to say 
" cranky," as to suggest that the persons making them 
must have spoken out of the sufferings of stomachs so 
far from normal as rightly to be called "cranky." 

The traveler from a distant planet, returning to his 
home and describing our habits, would say : " They 
prey upon other animals." It has a repulsive sound ; 
but, of course, it is just what meat-eaters do, in spite of 
all the refinements and transformations that, as Emer- 
son says, " intervene between the slaughter house and 
our plates," where the slice of steak or roast reposes so 
tranquilly as to give no hint that it was once alive and 
as full of sensitive nerves as is the mouse on which the 
cat so ruthlessly pounces. 

But let even the hypersensitive founders of the So- 
ciety for the Prevention of Cruelty to Animals reflect a 
moment, and ask themselves if the deliberate killing of 
an animal, by intelligent and humane methods, is not a 
more merciful fate than the slow perishing by disease 
or old age, which certainly would occur in a state of 
unassisted nature. 

At the two large abattoirs of Lyons, France, the 
guards protect the animals to be slaughtered from see- 
ing anything connected with the slaughtering of other 
animals, as terror is found to have an injurious effect 
upon the secretions and flesh of dumb creatures. Zu- 
rich, in Switzerland, twenty years ago, invented a mer. 



ciful way of killing cattle ; a leathern strap completely 
covering the eyes is slipped over the animal's horns be- 
fore he is taken to the slaughter house. In the center 
of this strap is a perforated iron block, the hole being 
directly over the center of the forehead. Standing in 
this hole is a short, sharp, hollow steel spike, which is 
driven into the brain by a single blow of a heavy ham- 
mer, producing instant unconsciousness. Immediately, 
a sharp iron rod is made to penetrate that point in the 
base of the brain which corresponds to the " vital knot" 
of the human system, and absolute death is the result. 
The large blood vessels are then severed. As civilization 
advances, we see everywhere more humane laws being 
enacted for what must be considered the indispensable 
killing of animals, if man is to continue on his up- 
ward career, in knowledge, wisdom and happiness ; for 
the brain worker, far more certainly than the muscle 
worker, must have flesh food to work upon. 

The vegetarian can point to a considerable array of 
facts that sustain his theory. Many tribes of North 
American Indians have attained a very high physical 
development upon a vegetable diet ; many Scotch farm- 
ers live principally upon oatmeal ; meat is a compara- 
tive rarity among European laborers. Many English- 
men formerly lived on bread, cheese and beer (though 
cheese can hardly be called a vegetable) ; the Roman 
legionary carried a weight of sixty pounds and per- 
formed astounding feats of strength and endurance 
without eating flesh, and some people have substituted 
eggs and milk for meat, under the delusion that they 
are less atrocious than flesh-eaters ; but the opinion of 
the cow whose calf they have robbed of its natural food 
should be asked, before final judgment. 

Dr. C. N. Folsom, then Secretary of the Massachusetts 
Board of Health, wrote twenty years ago : 

" The Brahmins of India eat nothing which contains 
the germ of animal life, although they can hardly be 
said to have attained a vigorous physical or mental 
culture." 

Mr. Edison puts the truth here hinted at more tersely 
in "Those that eat rice think rice," while Dr. Folsom 
still further says : 

"Although physiologists are not agreed that animal 
food is absolutely essential to a high degree of civili- 
zation, there are certainly many facts which seem to 
indicate that it is resolvable into a greater amount of 
force than the other nitrogenous foods." 

That the kind and quality of food gets into a man's 
thought and disposition is not to be denied. The physi- 
cians at Sebastopol, after the Crimean war, testified 
that when a Russian soldier was intoxicated he became 
disgustingly maudlin, affectionate and silly, while the 
Briton in that state became at once "full of fight;" 
and they accounted for it by the fact that the first 
lived on black bread and the second had meat. Dogs 
that are quiet and subdued on vegetable food grow 
fierce on meat, and there are persons of fine nervous 
organization who find in meat a stimulus similar to 
that of wine. 

The great advances in analytical chemistry in these 
last two decades have done much to reveal wherein the 
" potential energy " of foodstuffs lies, and the " train- 
ing" of our athletes shows that we are beginning to 
prescribe food with as much precision as we can use 
the most familiar drugs — say as quinine and opium. 

When James Russell Lowell went out to " rough it " 
among the Maine lumbermen, he was astonished to 
find that theessential article of their diet was fat pork, 
against which he at that time held a genteel prejudice; 
a few days of heavy tramping brought him to a com- 
plete appreciation of its merits as a heat and strength 
producer. These lumbermen labor intensely in the 
cold and snows of winter, and in the icy water in spring, 
and beans and fat pork are the staple of their diet ; 
and the modern chemist comes along with his physi- 
ological yardstick and tells us the exact reason why 
men performing the severest tasks prefer pork to the 
choicest cuts of beef. 

Prof. W. O. At water says: 

" The energy from the sun is stored in the protein 
and fats and carbohydrates of food, and the physiolo- 
gists of to-day are telling us how it is transmuted into 
the heat that warms our bodies, and into strength for 
our work and thought." 

Professor Frankland determined the heats of com- 
bustion of many substances, and reckoned them in 
units called " calories." Among forty-five substances 
tested, he found that very fat pork contained an amount 
represented by 3,452, while fat beef contained 2,750, lean 
beef 807, and turnips only 139, while beans came up to 
1,519, and peas to 1,476. Many of us do not require so 
much '"energy" in our food, but we do need ma- 
terial which will restore the worn-out and ever-wearing- 
out tissues of the body, and for this we must have foods 
that contain much protein, and these are beef, some 
kinds of fish and eggs. All food substances have more 
or less of water, but the driest of all is fat pork. For 
a most interesting study of the whole subject, where 
the relative value of different substances, for nutrition, 
is shown by an ingenious diagram at a glance, the read- 
er is referred to a series of articles by Prof. W. O. At- 
water, in the Century Magazine, beginning in May, 
1887. 



Fortunately, the healthful preparation of food is be- 
ing studied by our scientists theoretically and by our 
wide awake, intelligent women practically. Mr. Ed- 
ward Atkinson truly says : 

" If the masses of the people are to be well nourished, 
each adult person must have the due proportion of 
protein, or nitrogenous material, of fats, and of car- 
bohydrates, or starchy materials : because, if either 
one is deficient, vital force cannot be sustained. Nei- 
ther can there be any true mental vigor or spiritual 
life when the body is not well nourished." 

There has been too much despising of "this vile 
body," as some have dared to call the exquisitely ad- 
justed temple of the Holy Ghost which God has given 
into our individual keeping, and for the neglecting 
or abusing of which he will make inquisition. If we 
intend to care for the soul, we must first care for the 
body. He who knew " what was in man " set the ex- 
ample when he saw to it that the multitude was fed 
before he attempted to instruct them. — The Independ- 
ent. 

« in « 

Coloring Gelatlno-Bromide Prints. 

The Archiv gives the following plan for getting dif- 
ferent colors on bromide prints. The prints are feebly 
developed with eikonogen, fixed, washed and then im- 
mersed in a solution of : 

Nitrate of lead 4 parte. 

Red prusaiate 6 " 

Water 100 " 

This bleaches the image, which may then be colored 
thus : 

Brown. 

Schlippe'a salt 10 parts. 

Ammonia 5 " 

Water ... 180 " 

Yellow. 

Neutral chromate of potash 4part8. 

Water 100 " 

Green. 
Immerse the yellow prints in 

Iron perchloride 1 part. 

Water 10 parte. 

Red. 
Immerse the yellow prints in 

Chloride of copper 1 part. 

Water 10 parte. 

Nickel Green. 

Chloride of nickel 1 part. 

Water 10 parts. 

Orange. 

Mercury bichloride 3 parts. 

Potassium iodide 4*5 " 

Water....: 100 " 

— Br. Jour. 
♦«»>■«. 

Co-efficients of Expansion of Glass. 

Most of the published data relate to glass of un- 
known composition, and are therefore of compara- 
tively little use. Regnault is the only investigator 
who appears to have supplied information respecting 
chemical composition with the physical data ; and 
even his researches do not enable us to draw any con- 
clusion as to the influence of different oxides upon the 
expansion of glass. A careful and extensive investi- 
gation of the co-efficients of expansion of a large num- 
ber of glasses of various compositions (made by the 
Jena firm) have been carried out by Prof. Winkel- 
mann, Dr. Straubel, and Dr. Pulfrich, using a dilato- 
meter according to Fizeau's method as modified by 
Abbe (Wied. Ann. 38, 453). The tabulated data occupy 
the best part of three large pages, and the principal 
results can only be given here. Of these the most 
striking is the predominating influence of alkalies upon 
the value of the co-efficient of expansion. By in- 
creasing the amount of alkali in a glass, its co-efficient 
of expansion could be increased until it approximated 
nearly to that of nickel or iron. The tables further 
show that the expansion of different glasses for equal 
intervals of temperature varies within much wider 
limits than has hitherto been believed ; for example, a 
specimen of glass containing 12 per cent of alumina 
was found to have a co-efficient of expansion •00003369 ; 
whereas a specimen of zinc borate glass free from 
alkali has a co-efficient of expansion of only - 00001097. 
In the case of the usual silicate glass it is found that 
metallic oxides, such as zinc oxide, alumina, lead 
oxide, and baryta, do not produce any considerable 
increase in the expansion. Phosphate glass behaves 
much like the ordinary silicate glass with respect to 
expansion, whereas borate glass is distinguished by a 
low co-efficient of expansion. 

m < ■ » m 

Artificial Stone. 

Thirty parts of tin are dissolved in 40 parts of muri- 
atic acid and 30 parts of sal ammoniac are added. A 
powder composed of freestone 50 parts, zinc oxide 20 
parts, pounded glass 15 parts, powdered marble 10 
parts and calcined magnesia 5 parts is prepared and 
made into a paste with the liquid above mentioned. 
Coloring matter may be added. The composition may 
be used as a damp-proof coating for walls or for re- 
pairing stone work or for moulding statues or orna- 
ments. 
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THE BOYNTON BICYCLE ELECTEIC RAILWAY. 

(Continued from first page.) 
tice to run trains of mixed trailing and motor cars, 
vestibuled throughout, with the front end of the front 
motor car and rear end of the rear motor car sharp. 
Each compartment has a side door. 

The car is carried by two wheels. Each wheel is 
journaled in a frame at the bottom of a vertical shaft 
or column rising through the car roof. The upper end 
of this column carries a frame with four guide wheels, 
which have vertical axes, and between which is space 
for the upper guide rails. In passing around curves 
these four rollers turn the column, so that the axis of 
the large wheel is always normal to the curve. The 
wheel has only to turn through a small arc ; the open- 
ing in the floor of the car is large enough to 
permit this rotation, and four centering 
rollers, with horizontal axes, and distri- 
buted approximately at right angles to each 
other about the perimeter of the determined 
circle, press against bearing pieces, which 
arrangement keeps the spindle centered at 
its lower end. The car body swings on 
springs from the two columns. The springs 
are fastened near the level of top of the 
car. Thus the car body can spring up and 
down without affecting the columns and 
wheels. This is shown in Figs. 2, 5, and 7. 

Fig. 3 is a view of the motor and driving 
wheel. The motor is of the Gramme type ; 
the field, in part broken away, is seen with 
four of its coils of wire: back of it is seen 
the Gramme ring with its connections to the 
commutator and the brushes. The Gramme 
ring is bolted to the wheel ; the field is car- 
ried by the stationary framework. When 
excited, therefore, the wheel and Gramme 
ring rotate, the field not moving. A six- 
pole motor, with armature forty-three inches 
in diameter, placed on a five-foot wheel, 
and developing about 75 horse power, is a standard 
assigned by the inventor, and is employed on the car 
shown. The torque has a lever arm of about twenty 
inches. 

On reference to Fig. 2, it will be seen that there is an 
upper rail to act as a conductor for the current. This 
cut shows also the two horizontal guide wheels which 
are to bear against the wooden beams between which 
the current rail is placed. This current rail weighs 12 
pounds to the yard and is of 1J£ square inches sec- 
tion. With its casing it is shown in Fig. 4, where also 
are seen the guide beams. 

In Fig. 5 is shown an interior view of the motor 
compartment, with the wheel and motor, the frame 
for the same, and the spring bearing for the car 
body. 

Fig. 6 shows the electric plant as at present in- 
stalled, with the switchboard, steam engine and 
four-pole 100 H. P. Westinghouse dynamo. 

The whole driving structure which we have thus far 
described is shown in Fig. 7, and after what has been 
said, the cut will be found self-explanatory. In 
it is seen the driving wheel with the armature fas- 
tened to it, actuated by the field, which is shown in 
this case placed within the circle of the Gramme ring. 
The reversing switch and resistance box for control- 
ling the speed are also shown. It will be seen that the 



current reaches the top rail : thence is taken to the 
motor by a collector, and passes away therefrom by 
the bottom rail on the return circuit to the dy- 
namo. 

In Fig. 8 is shown a collecting device for taking cur- 
rent from the upper rail. At present frictional shoes 
are used instead of the brush shown. This shows very 
distinctly one of the guide wheels. It is an interesting 
fact that in operation these wheels have very little to 
do, in many cases light being visible between their 
periphery and the beam which they are supposed to 
bear against. It has been found that soft rubber 
bands sprung around the steel wheels have not worn 
through with 4,000 miles of travel. 

In Fig. 9 is shown the station near Patchogue, L. I., 




BOTJDRIE & McMANTJS' STEAH SHOVEL. 

with a car ready to start out on its travels, this time 
on a surface road. The great cheapness of the con- 
struction and the high velocity to be employed has in- 
duced the company to feel that an elevated road is the 
more expedient, and the larger cut shows the ideal ele- 
vated bicycle road. The sharp-pointed car carried by 
two wheels and moving at the rate of 70 to 100 or more 
miles per hour, abolishing grade crossings and electric 
trolley wires, here appears in operation. 

Some of the generalities of the system may be spoken 
of now. A motor car seating twenty-four people will 
weigh 6 tons, and the trailing car seating fifty people 
will weigh half this amount. The cars are 51 feet 
long, 4 feet wide and 7 feet high. A train of two 
motorcars with three trailing cars between them, ac- 
commodating 200 people, can be built within twenty 
tons. This is about one-tenth the weight of the Em- 
pire State Express, which also seats that number of 
people. 

The maximum curve on the present road is one of 
nine degrees, and therefore is of only 640 feet radius. 

The car in operation runs around this nine degree 
curve with the greatest ease of motion, the absence of 
side swaying of the car or passengers being particu- 
larly noticeable. 

On curves the guide rails are displaced toward the 
center of curvature, so as to tilt the top of the cars in- 



ward. Two feet is the maximum displacement of the 
upper rails, and is gradually reached before the curve 
begins, giving a transition curve, so that the car enters 
the maximum curve with the full inclination. The 
rule is to give sufficient inclination for the highest 
speed. The upper rail is so high and the center of 
gravity so low that the pressure on the guides is very 
slight. Nine feet now intervenes between the track 
rail and guide rail. 

On the top of the wheel columns is a section of an 
inverted TJ beam about four feet long, embracing the 
guide beam, so that if all the rollers should break, the 
car will still be maintained in its upright position. A 
similar arrangement is provided for the supporting 
wheel, so that if anything breaks, the car end will be 
carried by a sliding shoe in perfect safety 
until it stops. 

™ * » » ) m 

A STEAH SHOVEL FOE USE ON FLAT CABS. 
To provide a platform for the shovel 
carriage whereby it may be readily moved 
from end to end of a train of cars, and the 
work of loading a train be thereby greatly 
facilitated, is the principal object of the 
invention herewith illustrated, which has 
been patented by Messrs. J. M. Boudrieand 
Thomas McManus, Rulo, Neb. Fig. 1 rep- 
resents the improvement in use, Fig. 2 
showing the clamping of the shovel carriage 
to the flat car, and Figs. 3 and 4 illustrating 
the track connection between two cars. In 
grooves or channels in the floor of each car 
are tracks, preferably of angle iron, and in 
the sill at the end of each rail is a trans- 
verse recess in which is a chair, the oppos- 
ing chairs of meeting cars, or on the two 
ends of a car, being slightly different. In 
the one case the chair consists of a base 
plate with rigid curved arms at each side 
of the center, adapted to bear upon the web 
and base of a rail inserted between them, while in the 
other case one of the curved arms is pivoted, and held 
normally in closed position against the rail by a spring. 
When the cars are coupled together, the tracks are 
rendered continuous from one end of the train to the 
other by short coupling rails whose ends are seated in 
the chairs, the pivoted arm of one of the chairs being 
raised against the pressure of the spring to facilitate 
the insertion of the rail. The shovel carriage is 
mounted on flanged wheels adapted to travel on the 
tracks, and carries a motor, mast, and hoisting ma- 
chinery of any approved description, the carriage 
being firmly held to the car upon which it is located 
by brackets of a clamp form, hinged to the side edges 
of the carriage. The lower end of each clamping 
bracket has a set screw by which the clamps are held 
in clamping position, they being thrown upon the floor 
of the carriage when not needed. 



Chemicalized Flour. 

In order to render fine white wheaten flour equal in 
digestive and nutritive value to brown or whole meal, 
without introducing any of the bad qualities of the 
latter, the inventor mixes with it one-quarter per cent 
each of magnesium phosphate and sulphate. — W. 
Jones. 
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A HAND PUNCH FOB WORK ON COLD IBON. 

This is a strong and simple machine in which levers 
are so arranged as to be operated by hand, practically 
without friction and with great power, for punching 
holes in metal. The improvement has been patented 
by Mr. Paul L. Johnson, of Bishop Hill, 111. The 
frame is clamped to a suitable support and has at its 



arguing from the carborundum case, carbon sulphate 
may after all be merely a pseudonym for carbon disul- 
phide. The speculation is enticing, and we commend 
it to the dilettanti. — Industries. 



the boiler. To blow off water from the bottom of the 
boiler, the valves in the feed pipe and in the pipe con- 
necting the mud drum with the heater are closed. 



marble-like Plaster. 

Zinc in the form of cuttings or dust is placed in 
water, and after having been allowed to stand for 
some time boiled therewith, whereby it dissolves to 




JOHNSON'S PUNCHING HACHINE. 

lower end a lug which carries the die plate. The latter 
may, if desired, be held in place by a downwardly ex- 
tending bolt and thumb nut. The vertically sliding 
punch bar is pivoted at its upper end to a drive bar, 
and the latter is pivoted at its upper end to a drive 
lever, the short arm of which is pivoted between lugs 
near the top of the frame, while its long arm, near the 
outer end, is connected by rods which straddle the 
frame with the elbow portion of a forked-handle lever, 
which also straddles the frame and the drive bar, the 
short arm of this lever being also fulcrumed to the 
frame. Thehandle lever and the drive lever each have 
a series of holes 
to receive the piv- 
ot pins of the con- 
necting rods for 
the making of 
different adjust- 
ments, according 
to the length of 
stroke or the 
power required. 



AN AECH SUPPOET, WATEE PUEIFIEE AND HEATEE. 
This improvement, adapted for use in connection 
with an ordinary boiler, affords a permanent arch 
over the combustion chamber at 
its back end, and is an auxiliary 
steam generator as well as feed 
water heater, while aiding in secur- 
ing the best results in keeping the 
boiler practically clean, by blowing 
off and otherwise. It has been pa- 
tented by Mr. George W. Collhi, of 
Atlanta, Ga. The heater is formed 
with curved end columns and con- 
necting pipes, the latter having in 
their ends hand holes with remov- 
able cover plates, the heater being 
supported by the furnace walls and 
forming a firm support for the arch, 
which may be built directly upon 
the end columns and tubes. In 
each of the connecting tubes is a 
strip of sheet copper with serrated 
edges, to take up lime, etc., from 
the water, and prevent the forma- 
tion of scale, the mud drum also 
being supplied with a similar plate, 
and the plates being readily remov- 
able when necessary. At its upper end the heater is] the extent of about 32 milligrammes per liter. The so- 
connected by suitable pipes with the steam space of ' lution is mixed with an equal quantity of a solution of 




THE " C. B." BOILEE ATTACHMENT. 



the boiler, and one of its curved end columns is con- 
nected near its upper end with the boiler at or just 
below the lower water line. The feed pipe has a 
valved connection leading to the bottom of the boiler 
and another leading to the mud drum, while the 
latter is also connected by a valved pipe with one of 
the curved end columns of the heater, and has a valved 
escape or discharge pipe. When the boiler is filled 
and the fire started, .the valve in the pipe connecting 
the mud drum with the heater is opened, and the heat 
and flame passing backward under the boiler, 
up against the pipes of the heater, causes a 
circulation of water from the upper connec- 
tion of the heater into the boiler, and from 
the bottom of the boiler through the mud drum 
and again into the heater, making a constant 
current one way through the device. When 



an alkaline silicate, preferably silicate of potash at 3 
B.. and the mixture diluted with four times its weiglil 
of water. One part of gypsum is mixed with two paiii- 
of lime and made into a paste with the liquid already 
described, the product having, it is stated, a marble- 
like luster due to the employment of the mixture of 
silicates used. 



What is Carbon ? 
That carbon is 

a " metalloid " — 

which, if it means 

anything, means 

something resem- 
bling, but not 

identical with, a 

metal — we have 

long been assured, 

chiefly by French 

chemists suffering 

from an excess of 

system. Now, 

however, it h a s 

advanced a step 

further, and pre- 
sumably forms a 

basic oxide. No 

other hypothesis 

appears tenable to 

account for the 

existence of two 

remarkable bo- 
dies named re- 
spectively "car- 
bon silicate" and 
"carbon sulphate," the pro- 
duct of the reaction of ignor- 
ance and printer's ink found 
in a column serving for the 
fractional distillation of "sci- 
entific " residues, which ap- 
pears weekly in an evening 
paper. Chemists will be dis- 
appointed to learn that the 
first named substance is noth- 
ing more mysterious than car- 
borundum. They will, how- 
ever, have ample room for ad- 
miration concerning the sec- 
ond, as it is said to be con- 
cerned in the production of 

"coal balls" found in coal measures, and by passage 
through the vegetable tissues of plants to produce 
" chemical changes resulting in the formation of car- 
bonate of lime and iron pyrites." We are tempted to 
suggest that sulphate of iron may be meant, but then, 




feeding water from the feed pipe, the water is 
first forced into the mud drum, to be taken up 
by the current through the heater, thus passing 
into the boiler at a high temperature, the steam 
which is formed passing into the steam apace of 



MANUFACTUEE OF CHICOEY. 
Chicory or succory plant is raised principally in 
England, Holland, Belgium, France, and Germany. 
A small quantity is raised in the United States, most 
of which is grown on a few hundred acres in Cali- 
fornia. The plant belongs to the same family as the 
dandelion. It has a long fleshy and milky tap root. 
The plant when under cultivation grows to the height 
of 5 to 6 feet. It grows very quickly in a low tempera- 
ture, the plant making about 7 inches in about three 
weeks. In some countries it is grown as fodder and 
herbage for cattle. The plant blossoms in August 
and September and can be recognized by its bright 
blue flowers, which measure about 1% inches across. 
The soils best adapted for its growth are deep, friable 
loams. The process of cultivation is about the same 
as that required for carrots, excepting that it is not 
sown earlier than the first week in May, lest it should 
run to seed. About four pounds of seed is the quan- 
tity required to sow per acre either broadcast or in 
rows, the latter being the best method, yielding roots 
of greater weight. The crop is ready for digging up in 
November. The analysis of chicory shows the follow- 
ing constituents : Water, 909 ; soluble salts, 4 '20 ; 
soluble extractive substances, 41 •2!) ; 
soluble gummy resinous substances, 
5'22 ; dextrine, 6'12 ; saccharine 
matter, 11 '36; cellulose, 19 '40; cara- 
mel, 210; carbon, 1'18; empyreu- 
matic oils, 0'04. In some countries 
it is used as a substitute for coffee. 
Other substances have been tried 
for the same purpose and aban- 
doned, not being agreeable or bene- 
ficial to some constitutions. When 
mixed with coffee 
it adds to it addi- 
tional color, bit- 
terness and body. 
For the prepara- 
tion of chicory the 
older, stout, white 
roots are selected, 
and after wash- 
ing they are sliced 
up into small 
pieces and kiln- 
dried. In this con- 
dition it is sold to 
the chicory roast- 
er. The roasters 
are made of rolled 
steel about 3 feet 
i n d iam e t er, 
about 3 feet in 
length and taper- 
ing down to about 
1 foot at the 
ends. They are 
drawn from the 
ovens, on a track 
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fitted up on each side, by means of movable frames 
in which they revolve. At one end of each roaster 
shaft is a gearing wheel which connects with a 
piece of shafting running the length of the ovens 
in the .rear. This wheel geared to another on the 
rear shaft causes the roaster to revolve. Prom 200 
to 400 pounds of dried chicory is put into a roaster 
with a quantity of olive oil or fat to prevent it from 
burning, where it revolves over a coke fire for about 
\% hours, at the rate of 12 to 16 revolutions per minute. 
An iron carriage running on a track is then wheeled 
directly in front of the oven ; the iron frame with 
roaster is then drawn from the oven on to the carriage, 
which is the same height and width as frame, and then 
wheeled away to the cooling floor, where the roaster is 
emptied and refilled again with dried chicory and run 
back over the track again to the oven, where it is re- 
placed over the fire. The cooling floor is made of 
brick or cement and is about 30 feet square. After 
cooling, the chicory is put into the grinding machine. 
The material passes down through a hopper and be- 
tween the teeth of a number of 8-inch rolls, which 
crush and grind the material into small particles, 
which is then conveyed by means of traveling cups to 
a wire bolt. The bolt is about 20 feet in length, the 
meshes of which run from about 4 to 40 to the inch. 
The ground material passes into this bolt, which re- 
volves at the rate of 28 to 30 revolutions per minute, 
separating the fine particles from the coarse, which 
falls or sifts down through the netting to the open- 
ings at the bottom, and into the bags below. It is 
then packed into barrels and is ready for the market. 
In this country coffee is adulterated with about 2 
per cent of chicory. Chicory is imported to this 
country in 100 to 150 pound bags, the average price 
being about %% cents per pound. Ground chicory 
brings about- 514 cents per pound. The annual im- 
portation of chicory amounts to about 10,000,000 
pounds. In San Joaquin County, California, about 
400 acres are raised, furnishing in good years a profit 
of about $300 per acre. The root when dried brings 
about $200 per ton. The sketches were taken from 
the plant of the American Chicory Manufacturing 
Company, Jersey City. 
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APPARATUS FOB BUMPING COAL CASS, ETC. 
This is a strong and rapidly working apparatus, for 
use in connection with an ordinary car, to automati- 
cally dump the load into a chute when the car has 
been raised to the required height. It has been 
patented by Mr. William H. Barrett, of Weir, Kan. 
The elevator cage is operated by cables in the usual 
way, and carries a dumping platform- mounted on 
tilting frames, the platform having tracks on which 
the ordinary dumping car may be run. The car is 
held in position by swinging clamps on opposite sides 
of the car, with arms engaging the flanges and faces of 
the wheels, the clamps being fulcrumed on the sides of 
the platform, and having lower projecting ends piv- 
oted to connecting rods extending beneath the car to 
a connection with an eccentric on a shaft journaled in 
bearings beneath the platform. The latter shaft has 
levers or arms which project above the platform, and 
by means of these levers the clamps may be swung in 



outer end of a lever on the inner end of which is a I decisively the vexed question whether metals increased 



weight normally holding the gate raised. The inner 
end of the lever, extending into the elevator well, is 
lifted by the cage to close the chute at the time that 
the car is dumped, and the load is thus retained in 
the chute until the car starts downward, when the 
weight drops and the gate is lifted to permit the load 
to pass downward. 

m i « > m 
AN IMPROVED BUTTON FASTENER. 
This is a simple device, readily applied for securing 
an ordinary style of buttons to garments. It has 
been patented by Mr. Robert Mowry Bell, of Santa 
Cruz, Cal. Figs. 1 and 2 show the clamp plate or 
blank and the fastening wire, Figs. 3 and 4 illustrating 




their magnetic qualities at these low temperatures by 
showing that an iron bar magnet did so to the extent 
of 50 per cent. The last experiment of the lecture 
answered no question in particular, but it was the 
source of the greatest satisfaction to the professor, and 
aroused a burst of enthusiasm in his audience, which 
included much of fashionable and nearly tail scientific 
London. He first liquefied in a test tube some of the 
air of the room, and then — a tour de force — solidified 
it. — Daily Graphic, London. 
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BELL'S BUTTON FASTENER. 

progressive stages in applying the fastener, the com- 
pleted stage being represented in Fig. 5. The fas- 
tening wire, in the form of a staple, is passed through 
two of the holes of the button and through the fabric, 
a collar being employed as shown in Fig. 6, where 
desired. The ends of the wire having been passed 
through the nearly central opening in the clamp plate, 
the ears at each end of this plate are then folded 
down upon the central portion, the wire lying in the 
notch in one ear, and the tongue on the outer edge 
of the other ear being bent down under the central 
portion. The invention also provides for some varia- 
tions in the form of the blanks. 




BARRETT'S DUMPING APPARATUS. 

or out. The dumping of the car is effected by guides 
on opposite sides of the elevator well, the guides curv- 
ing outward toward the chute, and being clasped by 
shoes on opposite sides of the tilting platform. When 
the car and the platform are in a horizontal position 
the rear end of the car rests on posts on the cage, and 
the load is placed a little behind the center of gravity, 
so as to keep the car level. The car has at one end a 
swinging end gate engaged by a chain extending from 
the top of the cage, whereby the gate will be held up 
as the car is tilted in dumping, the gate again dropping 
to place as the car returns to horizontal position.^ The 
chute is also provided with a gate supported from the 



Professor Dewar on Liquid Air. 

It is said that Faraday, when he was asked what was 
the use of certain of his discoveries, retorted with the 
conundrum, " What is the use of a baby ? " Professor 
Dewar recently, at the Royal Institution, attempted 
to answer the question in a different way, by showing 
that liquid air — produced with so great an expenditure 
of time, skill and money — had distinct uses, although 
those uses were scientific ones, and were useful only as 
establishing a basis for new scientific theories or as 
confirming old ones. 

The first scientific hypothesis to which he alluded 
was that as the metals decrease in temperature so they 
increase in conductivity ; so there was every reason — 
and the experiments with liquid air had multiplied the 
number and increased the cogency of these reasons — 
to suppose that when the temperature of absolute zero 
of minus 274 deg. C. was reached, then the 
metals reached the point of absolute conduc- 
tivity. Next to this the lecturer alluded to the 
uses to which liquid air had been put in estab- 
lishing and confirming the refractive indices 
of oxygen air and nitrogen, and then proceeded 
to answer a number of interesting (if not burn- 
ing) scientific questions. 

How long, for instance, does it take for the 
mercury in a Torricellian vacuum to vaporize ? 
It vaporizes at once, as the professor showed 
by painting the outside of a newly created 
vacuum bulb with a sponge dipped in liquid 
air, when it was seen that a tiny mirror of 
mercury was instantly formed on the glass. 
Does a low temperature make any difference to 
the absorption of light by a colored surface ? 
It certainly does. Professor Dewar showed 
that a surface painted with red oxide of mer- 
cury, when cooled by the liquid air, changed 
its color from bright red to orange. Organic 
coloring matter changed also, but not so quick- 
ly. Had a low temperature any effect upon 
the conductivity of a vacuum tube 1 Yes ; it 
had. All the vacuum tubes which Professor 
Dewar painted with liquid air at once began 
to resist the passage of electricity through .them, 
because the intense cold froze the vapor, which, 
though imperceptible and imponderable and other- 
wise undetectable, nevertheless was an aid to con- 
duction. Does a low temperature increase the cohesive 
power of metals ? It did, as Professor Dewar offered 
(by the proxy of his indefatigable assistant) to show by 
experiment to anyone who waited till after the lecture. 
The tensile stress of iron increased at the tempera- 
ture of liquid air from thirty -four tons per square inch 
(at ordinary temperature) to sixty-four tons, and every 



Cement Mortar. 

There is a common superstition, which probably re- 
tains its hold upon builders, says the American Archi- 
tect and Building News, solely through the profit that 
they find in maintaining it, but which sometimes really 
imposes upon laymen, to the effect that cement mortar 
is improved, in cold weather, by the addition of lime to 
it. As the mason ingenuously explains to his employer, 
the heat developed by the lime in slaking keeps the ce- 
ment warm, and thus prevents it from freezing; and, 
on this theory, the advent of a frosty day is utilized by 
multitudes of sharp builders to load the mortar, which 
they have agreed to make of sand and cement only, 
with a quantity of lime, which saves cement, and 
makes the mortar easy to work, but destroys its water- 
proof qualities and injures its strength and hardness 
more or less, according to the quantity used. It is 
hardly necessary to say that the influence of the lime 
in " warming " the mortar is purely mythical. Lime 
mortar, without cement, is not much injured by freez- 
ing, while cement mortar is totally ruined, so that a 
mortar containing a large proportion of lime would be 
harder, after freezing and thawing, than one contain- 
ing cement only; but it would gain the qualities of 
lime mortar only as it lost those of cement mortar. 

— ■ ■»<»»» 

White Dextrine. 
A writer in the WollenGewerbe states that an entirely 
white dextrine, perfectly soluble in water, is now pre- 
pared by diluting 4 pounds and §%. ounces nitric acid 
of l - 4 specific gravity with 317 quarts water in which 
2,205 pounds of starch are stirred. This mass is formed 
into cakes, which are at first dried in the airand after- 
ward at 176° Fahrenheit, and the cakes are then 
ground and the powder sifted, and heated from 212° to 
230° Fahrenheit for one or one and a half hours ; in ex- 
ternal appearance, this preparation cannot be dis- 
tinguished from starch flour, and is perfectly free 
from nitric acid. In the preparation of dextrine in 
the wet way, with diluted acid, it is remarked that the 
time at which the last of the starch has been con- 
verted into the dextrine must be carefully noted, as 
the continued influence of the acid causes the dextrine 
to become rapidly saccharose. 



AN ENVELOPE FOR THE DISPLAT OF LACES, ETC 
This envelope is made of paper, cardboard, or 
other suitable material, in a very simple and inexpen- 
sive manner. Its sides are folded over part of the 
back from end to end, and from the back extend ends 
which fold over the sides at the ends, the ends having 
side flaps glued to the under side of the back. Open- 
ings or pockets are thus formed at the edges of the 
sides and ends, so that a portion of each piece of goods 
held by the envelope will be exposed for examination. 
The improvement has been patented by Mr. Charles 
J. Billwiller, Nos. 31 and 33 Walker Street, New York 
City, and is especially designed to facilitate the dis- 
play of laces, embroideries, trimmings, and other 
small goods, the articles being so held that they will 




BILLWILLER'S DISPLAY ENVELOPE. 

be kept clean and in good condition, and yet permit 
the retailer to cut off portions as desired. 



Sour Bread. 

L. Briant has investigated the nature of the acids 
contained in sour dough, and gives the results of a 
number of analyses. It appears that the bulk of 
the acidity of sour dough is due to lactic acid, but that 
a certain proportion, varying from one-third to one- 
fifth, consists of acetic acid, while in most cases the 
amount of butyric acid present is very small. In a 
other metal increased its cohesive qualities similarly. I future paper the author purposes dealing with the 
The last experiment but one of the lecture answered 1 causes which lea4 to the production of sour bread. 
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The Bell Telephone Company. 

To an inquirer about Bell Telephone Company 
earnings the Boston Transcript gives the following 

figures : 

Net Year's Per cent 

income. increase. gain. 

1885 $1,809,996.48 

1886 1,973,350.76 $163,354.28 90 

1887 2,237,608.12 264.257.36 13*3 

1888 2,436,463.56 198,855.44 8-9 

1889 2,661,888.69 225,425.13 925 

1890 2,869,418.35 207,529.66 78 

1891 3,126,819.90 257,401.55 897 

1892 3,411,679.78 284,854.88 9 11 

It was figured that an increase of 9 per cent in 1893 
would be tantamount to earning some 19 per cent on 
the whole $20,000,000 capital, although all of the new 
stock did not participate in all of the 1893 dividends. 
Here is another table of interest : 

Snrplus earnings Equals on 

applicable to stock 

dividends. per cent. 

1885 $1,809,996.48 18'09 

1886 1,973,350.76 1973 

1887 2,237,608.12 20-8. 

1888 2,436,463.56 2425 

1889 2,661,888,69 2672 

1890 2,869,418.35 2295 

1891 3,126,819.90 20*85 

1892 3,411,674.78 19*49 

The following is from a recent compilation of the 
Boston Herald : 

The present company was organized in May, 1880, 
with an authorized capital of $10,000,000, and issued 
capital of $6,500,000. This was increased to $7,350,000 
by giving a right to the National Bell Telephone Co.'s 
shareholders to subscribe for $850,000 stock at par. 
From that day until recently subscription privileges 
at par have been issued, and sundry extra and valuable 
rights have been given to shareholders. None of these 
is included here. The National Bell Telephone Com- 
pany had a capital stock of $700,000. When it con- 
cluded to reorganize as the American Bell, it sold 500 
shares in its treasury for $600 per share to meet its 
"immediate wants," presumably floating debt. It then 
gave eachshareholdersix shares for one and turned the 
property over to the new company for $6,500,000, tak- 
ing pay in stock at par. The first year ended Feb. 28, 
1880, and included two months of the National Bell 
year. In 1884 the fiscal year was changed to the calen- 
dar year, and covered but ten months. The total divi- 
dend payments and capital at the end of each year 

have been : 

Dividends. Capital. 

1880-81 $178,500 $7,350,000 

1881-82 416,500 7,350,000 

1882-83 595,000 7,350,000 

1883-84 1,051,479 9,603,000 

1884 1,440,315 9,60(8,000 

1885... 1,562,236 9,802,100 

1886 1,568,336 9,802,100 

1887 1,568,336 9,802,100 

1888 1,789,878 9,962,100 

1889 1,888,913 11,308,900 

1890 2,213,913 12,500,000 

1891 2,625,000 15,000,000 

1892 2,919,080 17,500,000 

1893 *3,S37,500 20,000,000 

Total $23,106,096 

Average per year 1,650,435 $11,209,035 

* Estimated. 

The company began paying extra dividends in 1884. 
They are included above, and in detail have been: 1884, 
$888,063; 1885, $392,044; 1886, $392,084; 1887, $392,084; 1888, 
$597,726; 1889, $600,000; 1890, $750,003; 1891, $900,000; 1892, 
$991,863; 1893, $1,125,000. The average regular and 
extra d ividend per year has been $1,650,435. The aver- 
age capital has been $11,209,035. The average rate of 

dividend has been 14*72 per cent. 

«■».«.♦ 

Nitrate Deposits In Colombia, 

In the December Bulletin of the Bureau of the Ameri- 
can Republics, Mr. C. F. Z. Caracristi, C.E.. gives the 
following report on the nitrate beds of the Val du Par, 
lying between the spur mountains of the Sierra Ne- 
vada de Santa Majta, in the Department of Magdalena, 
Republic of Colombia, South America. 

The nitrate beds of Chile and Peru have, for a num- 
ber of years, been coveted as properties of vast value, 
and have added not only to the wealth of the ope- 
rators, but to that of the country in which they are 
found. "Potassium niter" is found in caves mixed 
with the stalagmitic formations that cover the walls 
and floor, and in this form was much sought for in the 
earlier days of American civilization. It was used then, 
as now, in the manufacture of gunpowder, and formed 
quite an industry, which has since disappeared; yet in 
India, where labor is cheap, the collection of sedi- 
mentary "saltpeter" continues. In the same country 
it is also obtained in large quantities, for exportation, 
by the evaporation of nitrogenous water collected 
from "seeps," after the same manner as salt is pro- 
duced. 

The niter produced in Chile, however, differs from 
the sedimentary nitrate, and is known in mineralogy 
as " nitrotine," or soda niter, and its component parts 
are nitrogen pentoxide 61891 percent, sodium (soda) 
38 "109 per cent = 100 per cent. It somewhat resembles 
niter (saltpeter), but more readily deliquefles and burns 
on coals with a yellow flame. 



In the district of Tarapaca, a Peruvian province now 
occupied by Chile, it is found in the dry pampas ex- 
tending over forty-five leagues. Here it is mixed with 
sodium bichloride (common salt), magnesium carbonate 
and shells of very recent origin. This nitrotine is con- 
verted into regular niter, or saltpeter, by the displace- 
ment of the sodium and the addition of the required 
amount of potassium. It is also found and worked in 
the great desert of Acat am a, Chile; but in these regions 
it is found as an incrustation in the earth of decompos- 
ed porphyritic rock, and was doubtlessly of feldsparic 
and calcium origin. No shells are present, and no sign 
of sedimentary action is here visible. These beds have, 
of late years, attracted great attention, although they 
lie at a considerable distance from transportation. 
Nitrate is used largely in the industrial arts, is a splen- 
did fertilizing medium, and is the base of nearly all 
known explosives, because the nitrogen pentoxide 
stands in mutual repulsion with all other substances. 
And while its atoms will readily combine with atoms of 
other bases, the least chemical convulsion will instan- 
taneously bring about a separation of the two or more 
bases and produce explosion. It is the explosive base 
of gunpowder, guncotton, nitro-glycerine, americanite, 
giant powder, etc. 

The nitrate deposits I discovered in Colombia are of 
a nature identical with those of Chile, and I have but 
little doubt that thorough exploration would show the 
deposits to be almost as extensive as those of that 
country. My own investigation showed the existence 
of about thirty miles square of nitrate beds, having a 
thickness of from one to ten feet. 

The stratum carrying this niter is a bed of slaty gyp- 
sum (calcium sulphate), in which are embedded large 
quantities of shells (calcium carbonate), iron oxide, salt, 
and magnesia. The vein lies at a depth of from eight 
to twenty feet below the surface, and rests upon the 
carboniferous sandstone of the region. It is very evi- 
dent that the deposit is of recent date, and that the 
nitrate was produced by the chemical reaction of vege- 
table and other substances operating on the lime in its 
various forms. The only visible difference between the 
nitrate of Colombia and Chile is that the nitrification 
has, in part, been produced by the phenomenal func- 
tions of the microscopic plant which is closely allied to 
the "bacteria" so common to the cave and Indian 
niter. 

I would estimate the visible supply at over 
7,372,800,000 tons of nitrate material, assaying from 1 to 
13*50 per cent nitrate. 

The carboniferous sandstone has prevented the filtra- 
tion of the niter, and the gypsum has, in part, been a 
protection to the substance. The niter itself is of a 
yellowish or light brown color and is found in crusta- 
tions between the slaty layers of calcium sulphate. In 
its purer state it is of a white color, translucent, 
micaceous, and arborescent, and sometimes trans- 
parent, and having a hardness of 1"96; gravity, 2*01. 
When crystals are found, the analysis is : 

Nitrate of soda 23'90 per cent. 

Chloride of soda 34-05 " 

Sulphate of calcinm 8*46 " 

Sulphate of alumina 341 " 

Magnesia trace. 

Insoluble silica 24*68 " 

Water 5*50 " 

Total 100*00 " 

But the average deposit, taking the vein as it comes 
without picking or other separation, would give the 
following average, which I consider very promising 
from a commercial standpoint : 

Niter . 11-406 per cent. 

Calcinm carbonate , .,... .. ....... . . 32*516 "* 

Calcium sulphate 20-121 " 

Silica 32-412 " 

Calcium phosphate 2-500 " 

Ferro-o-ride 0*025 " 

Vegetable matter and salt 1020 " 

Total 100*000 

The above shows plainly that the deposit is, in its 
crude state, a fertilizer of the best quality. The cal- 
cium phosphate is fossilized bone. I must also note 
that large quantities of iron pyrites are to be found in 
the archaic formation of the adjacent mountain, which 
give over 42 per cent sulphur and which would make 
the manufacture of fertilizer in the region a great in- 
dustry. 

The manufacture of nitric acid could also be made an 
industry of importance and profit. 

The deposits lie at a distance of about sixty -five miles 
from the city of San Juan de la Cienaga and are, in 
part, on the waters of San Sebastian River, which flows 
into- the great sea level lake of "Cienaga Grande." 
Navigating communication could be established with 
the nitrate beds by conducting the waters of the 
Aracataca River into the San Sebastian. This work 
would cost not in excess of $5,000, as a canyon already 
exists connecting the two rivers. By this work a 
draught of about six feet could be carried from the falls 
of San Sebastian River to Pueblo Viejio, from which 
point navigation communications already exist to 
Barranquilla and Santa Marta. When the Santa 
Marta Railroad shall be completed to the village of 
I Fundacion, the niter beds will be only half a mile from 



the road. The road is now in running order from 
Santa Marta to Rio Frio, and about six miles are grad- 
ed beyond Rio Frio in the direction of Rio Sa villa. 
This leaves about thirty-five miles of road still to be 
built, at a cost of $105,000, to which amount the Colom- 
bian government, according to its original contract 
with Senor Don Manuel J. de Mier and his successors, 
is to contribute about $30,000. 

It is quit,? obvious that the development of the 
nitrate industry on the Atlantic coast of South America 
would mean a great saving in the cost of transporta- 
tion of the article to both Europe and North America, 
and the American farmer who has to buy fertilizers 
would be highly benefited by the advantages offered 
by the niter beds of Colombia. The reduction of the 
cost of fertilizer has been a question of great moment 
to the American farmer — so much so that in nearly all 
the agricultural States legislation has been enacted 
having in view the reduction of cost and the assurance 
of the purity of fertilizing compounds. 

Investigation, made by State and federal authorities, 
has proved the fact beyond dispute that the agricul- 
tural possibilities of certain localities of the United 
States are largely restricted and governed by the cost 
and power of the fertilizer offered forsale. It is, there- 
fore, obvious that the reduction of the cost of niter 
and other alien fertilizing substances would redound to 
the great advantage of the American farmer, with 
whom the question of cheap fertilizer is one of too 
much importance to be overestimated. 

The cost of producing and delivering one ton of 
caliche, or crude niter, at Pueblo Viejio would be about 
$2.50, and the cost of shipment to the United States 
would be $3.80, delivered in New York, making a total 
of $6.30. This estimate is on the material in its crude 
state, and as it would take eleven tons of caliche to 
produce one ton of nitrate of soda, at a cost of $69.30, 
and the present market value would be only $50, it is 
evident that it would be necessary to separate the 
niter before shipping. I estimate the cost of separa- 
tion, mining, and transportation to New York City at 
from $8.31 to $11 per ton. Then, besides the nitrate 
of sodium, we would have calcium phosphate (land 
plaster), an excellent fertilizer, 4,600 pounds, calcium 
phosphate 550 pounds, sodium bichloride (common 
salt), and vegetable matter 220 pounds. The above 
would be the residuum or by-products remaining after 
the refining process of the caliche has been gone 
throagh with. Or, to put it more plainly, we would 
have 7,370 pounds of fertilizing substances out of a pos- 
sible 22,000 pounds, and of the residuum remaining, 
one-half would be calcium carbonate (ordinary lime). 

In conclusion, I beg to state that I have ever y reason 
to believe that franchises or grants will be given by 
the Colombian government to any responsible indi- 
vidual or corporation that might guarantee to work 
the nitrate beds of that country. 



Helping Street Cars up Rill. 

A trolley line in Oil City, Penn., climbs a grade of 
nearly 14 per cent for almost 1,000 feet in one part of 
town. John B. Smithman, president of the company 
operating this line, has invented and patented a scheme 
for helping the cars up and down this slope. It con- 
sists of a counterpoise, lowered in a well, and connect- 
ed by cable with the cars. A well is now being bored 
for this purpose, and is nearly finished. It is sunk 
from the top of the hill, and will go to a depth of 
1,000 feet. The "balance," as it is called, will be a 
cylindrical iron bar, 4% inches in diameter and 40 feet 
long. A single car, Mr. Smithman estimates, weighs 
about seven tons, but on a 14 per cent grade it would 
require only one ton of vertical pull in the well to coun- 
terbalance it ; and that is the weight so employed. A 
cable, running over a big, stout pulley, will connect 
the counterpoise with the car ; and only one car at a 
time will be helped either up or down the hill ; and, 
obviously, after an up trip the next one must be a down 
trip. The cable is attached to a " grip " on the car, 
and will run in a conduit. Mr. Smithman has invented 
a "differential" drum, which should render a hole half 
as deep as the grade is long available, but he will not 
use it in this first experiment. He has also thought of 
having a series of holes and weights where a grade is 
very long.— 2V". Y. Tribune. 



Coating Aluminum. 

At a recent meeting of the Berlin Physical Society 
Professor Neesen demonstrated a method of coating 
aluminum with other metals. This consists in dipping 
the aluminum in a solution of caustic potash or soda, 
or of hydrochloric acid, until bubbles of gas make 
their appearance on its surface, whereupon it is 
dipped into a solution of corrosive sublimate to amal- 
gamate its surface. After a second dipping into 
caustic potash until bubbles of gas are evolved, the 
metal is placed in a solution of salt of the desired 
metal. A film of the latter is rapidly formed, and is 
so firmly adherent that, in the case of silver, gold, or 
copper, the plate can be rolled out or polished. When 
coating with gold or copper, it is well to first apply a 
layer of silver. When thus treated the aluminum may 
be soldered with ordinary zinc solder. 
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Fig. l.-TORPEDO AT ANCHOR AND PLACED IN SUCH A WAY A8 
TO BLOW UP A 8HIP COMING INTO CONTACT WITH IT. 

A, inclination under influence of current. B, projection in direction of length. 



FULTON'S TORPEDO. 
The torpedo, that formidable modern maritime 
weapon of war, did not meet with great success at its 
advent, and it required more than sixty years, during 
which it was completely abandoned, for people to take 
it into their heads to see in it one of the most efficient 
means of attack, and especially of defense, against a 
naval force. Its inventor was not this person or that 
person, but simply Robert Pulton, who also invented 
the first submarine boats, and it is harsh to state that 
the sole glory that surrounds his memory comes to him 
from the ap- 
plication of 
steam to navi- 
gation — an ap- 
plication that 
he merely im- 
proved and in 
which he had 
been anticipa- 
ted by the Mar- 
quis of Jouf- 
froy in 1783. 

Fulton wrote 
a very remark- 
able book, in 
which he de- 
scribes his ap- 
paratus and 
makes judi- 
cious remarks 
upon the ad- 
vantages that 
might be de- 
rived there- 
from from a 
military, politi- 
cal and humanitarian point of view. But let us allow 
the eminent mechanician to speak for himself : 

" In order to convince Mr. Pitt and Lord Melville 
that a ship can be destroyed by the explosion of a tor- 
pedo under its bottom, the Dorothea, a strongly con- 
structed Danish brig of 300 tons burden, was, on the 
14th of October. 1805, anchored in the roadstead of 
Walmer, near Deal, at a mile from Walmer Castle, 
which was then the residence of Mr. Pitt. 

" There were put at my di tposal and under my 
orders two longboats with a crew of eight men, com- 
manded by Lieutenant Robinson. I prepared two 
empty torpedoes having a specific gravity of only two 
or three pounds more than that of salt water, and sus- 
pended them in such a way 
that they sunk to a depth of 
fifteen feet in the water. 
They were afterward made 
fast separately to the two 
ends of a slender rope 80 feet 
in length. The brig drew 12 
feet of water. 

" Each boat, with a torpedo 
in its stern,, started from the 
shore at about a mile from 
the place where the brig lay 
and in front of the vessel. The 
rope that connected the two 
torpedoes was taut, and the 
boats were thus situated at 
80 feet from each other. They 
then approached in such a 
way that one of them kept to 
the starboard and the other 
to the port side of the brig. 

"As soon as the rope had 
passed beneath the buoy of 
the brig,* the torpedoes were 
thrown into the water and 
were soon carried along by 
the tide until the rope touch- 
ed the cable of the brig's 
anchor, while the current car-, 
ried the torpedoes under the 
ship. 

'• This experiment, thus re- 
peated several times, taught 
the men in the boats how it 
was necessary to go to work, 
and proved to me indubitably 
that when the torpedoes are 
properly placed with respect 
to the current of the tide, 
they will go of themselves 
under the ship. 

" I then filled one of the 
torpedoes with 180 pounds of 
powder and timed it for 
eighteen minutes." f 

Fulton melancholily adds : 

" Everything was ready, 



when it was announced that the experiment was post- 
poned until the next day (the 15th), at five o'clock in 
the afternoon, because pressing business had called 
Mr. Pitt and Lord Melville to London. 

" On the 15th Admiral Holloway, Baron Sidney 
Smith, Captains Owen and Kingston, Colonel Con- 
greve and the majority of the officers of the fleet, under 
the command of Lord Keath, were present. 

" At forty minutes past four, the longboats stood 
for the brig and the torpedoes were thrown into the 
water. The current of the tide carried them unim- 




Fig. 2.-A TORPEDO BOAT PREPARED FOR AN 
ATTACK. 



peded under the keel of the brig which, at the ex- 
piration of eighteen minutes, appeared to rise about 
six feet through the effect of the explosion. It broke 
in two in the middle and the two parts sank. In the 
space of twenty seconds there was nothing more to be 
seen of the vessel except a few debris that were float- 
ing here and there." 

After congratulating himself over the result obtained, 
Fulton adds : 

" I consider it a fortunate circumstance for America, 
my country, that this experiment was made in Eng- 
land, and in the presence of more than a hundred re- 
spectable witnesses and brave officers of the royal 
navy, for, if Congress adopts the torpedo as a part of 



* In former times, a buoy was always 
stationed over the anchor, to the flukes of 
which it was attached by a rope. 

+ The torpedo was wound up by means 
of a clockwork movement 




Fig. 3 BLOWING UP OF THE BRIG DOROTHEA WITH A FULTON TORPEDO. 



its means of defense, these high English personages 
know perfectly the effects and have preserved an im- 
pression of the results that it has been possible to 
reach." 

Fulton, speaking in a note of an interview that he 
had with Count de Saint Vincent, gives us an account 
of a jocose remark that the latter made : 

"In the first place, in the morning, the count was 
very communicative. I entered into all the details 
of the mechanism and use of the torpedoes with 
him and gave him an account of the experiment 

made with the 
Dorothea. 

"After a few 
moments of re- 
flection, the 
count said to 
me : ' Pitt is 
the biggest fool 
that ever ex- 
isted to encour- 
age a species of 
warfare useless 
to those who 
are the masters 
of the sea, and 
which, if it 
succeeds, will 
deprive them 
of this superi- 
ority. "' 

After suc- 
c e e d i n g, at 
least partially, 
in alarming the 
British power, 
it only remain- 
ed to Fulton to try to reassure his compatriots by show- 
ing them the efficiency of his new weapon. Conse- 
quently, in August, 1807, he rebegan his experiment in 
the port of New York. There were two fruitless ex- 
periments. One of them failed in consequence of a 
false maneuver and the other through the defective 
position of the fire locks in which the pr ming powder 
was placed. But, the third time, the experiment fully 
succeeded, and the vessel, which was this time again a 
200 tonjbrig. was blown up under the same conditions 
that the Dorothea had been. In the following chap- 
ters, Fulton explains the methods of employing his 
torpedoes with advantage and with the least risk to 
the assailants. The first of these chapters treats of 
the torpedo at anchor, placed 
at the entrance to roadsteads 
and ports in such a way as 
to blow up ships coming into 
contact with it (Fig. 1). 

We shall not reproduce the 
description of this weapon, 
which is of no interest to us 
henceforth; but, in studying 
its working, we perceive that 
we are here in presence of the 
first blockade torpedoes, that 
is to say, one of the submarine 
defenses jjow rightly consid- 
ered as the most formidable, 
or at least the most efficieSt 
and the most reliable, as phy* 
sicians say of a remedy whose 
effect is certain. 

There is nothing, up to the 
possibility of causing the tor- 
pedoes to return to the sur- 
face, that did not attract Ful- 
ton's attention and receive a 
satisfactory solution. The 
following, in fact, is what he 
says : 

"'In order to render it easy 
to remove the torpedoes from 
the channel, I have devised a 
very simple mechanism that 
will hold them under water at 
a' given depth and for any 
number of days whatever. 
The movement of it can be 
regulated for a day, a week, a 
month, or a year, and, at the 
appointed time, the torpe- 
does will emerge. At the same 
instant each will automati- 
cally put its lever at rest, so 
that it will no longer be able 
to explode. And it will there- 
fore be possible to handle 
them with safety. Having 
no time to have this improve- 
ment engraved, I am having 
a model of it made that I 
shall present to Congress, 
and which will facilitate the 
understanding of it." 
Finally, Fulton finishes this 



© 1 894 SCIENTIFIC AMERICAN, INC. 



February 17, 1894.] 



Scientific JUumcM. 



105 



chanter with some very judicious observations, not a 
word of which is to be changed, even to-day. 

'Upon considering this subject under all its rela- 
tions-. I remain persuaded that it would be impossible 
for any enemy whatever to enter a port in which tor- 
pedoes are used without exposing himself to a dan- 
ger that all the courage possible could neither avoid 
nor surmount. Prudence and reason would make him 
abandon such an undertaking. It is even proba- 
ble that, knowing us to be 
thus prepared, he would 
never attempt it, or that, 
if he did, the catastrophe 
of one vessel would suffice 
to guarantee us in the 
future against new hos- 
tilities." 

In the following chapter 
Fulton describes a system 
of harpoon thrown by 
means of a small cannon 
or a blunderbuss, to which 
the torpedo is attached by 
a rope of variable length 
(Pig. 2). 

It is unnecessary to say 
that this system is not 
utilizable to-day with our 
vessels all armored with 
iron; so we shall not dwell 
upon it. We cannot ter- 
minate this short retro- 
spective review without 
citing the proposition that 
Fulton made to the gov- 
ernment of his country 
and which figures in his 
book. We give it in order 
to show that this ingenious inventor was also a pa- 
triot and a man of noble heart : 

" Moreover, in proposing this new plan of attack 
and defense, I do not pretend to abandon to others the 
care of executing it. If it is adopted in all its extent, 
with the proper number of men skilled in this man- 
euver, and if it is judged proper to put these men under 
my orders, and an enemy then enters our ports, I will 
satisfy my fellow citizens with the courage necessary 
to assure the success of the operation. 

" But in proposing this, I wish to be well under- 
stood, in order that I may not be accused of aiming at 
a situation or command in a public station. 

" My views are constantly directed toward an inde- 
pendence too dear to my feelings to allow me to desire 
to sacrifice them to ideas of any ambition whatever. 

" I see here only a useful and, at the same time, hon- 



orable occupation, and it is to me a happiness to think 
that I can serve my country without any other motive 
than that of discharging the debt of a good citizen." 

At our epoch, when torpedoes are adopted by all 
navies, it has appeared to us of interest to recall the 
labors of Fulton. — La Nature. 



THE NEW UNITED STATES CRUISER MONTGOMERY. 
The Montgomery, a sister ship of the Detroit, 



vertical, three cylinder, triple expansion engines drive 
the two four-bladed propellers. The indicated horse 
power is 5,400. A protective deck varying from 0"43 to 
0'3 inch thick is provided. The battery is composed 
of eight 5-inch guns and two 6-inch rapid-fire guns. 
There are also three torpedo-launching outfits and a 
secondary batteiy composed of six 6 pounders, two 
1-pounders and two machine guns. For our illustra- 
tion of the Montgomery we are indebted to Marine 

and Railway. 




THE NEW UNITED STATES CRUISER MONTGOMERY. 



which we illustrated in our issue of September 2, 1893, 
succeeded in making 18 '85 knots per hour over the 
entire course, thus demonstrating that she was the 
finest cruiser of her class. The Montgomery is known 
as a partially protected cruiser, a class of vessels 
which are now considered as very important adjuncts 
to the armored cruisers. After the tidal correction was 
made the speed was found to be 19 knots, so that the 
contractors (the Columbian Iron Works) will receive 
$200,000 in addition to the contract price, which ;was 
$612,500. The test was conducted with a steam pres- 
sure of 166 pounds, and the average number of revolu- 
tions was 180. The engines worked without any mis- 
hap, but the steering device was injured, or the speed 
would have been even greater. 

The Montgomery is 257 feet long ; 37 feet wide ; 
draught, 14 J£ feet ; displacement, 2,000 tons. Two 



THE CRIMINAL COURT 
BUILDING OF NEW YORK. 
For many years the 
criminal courts of New 
York and the Grand Jury 
have been housed in a 
miserable fire-trap which 
should have been con- 
demned long ago as un- 
sanitary. In this rickety 
old building, ill-lighted, 
worse ventilated and reek- 
ing with sewer gas, other 
city offices were quar- 
tered, so that the space 
devoted to the criminal 
courts was totally inade- 
quate, while the District 
Attorney has been obliged 
to occupy rented offices. 
At length the city fathers 
awoke from their lethargy, 
and on October 25, 1890, 
the corner stone was laid 
of a large and imposing 
edifice. The site is an 
historic one, being part of 
was known in; colonial times as "The Com- 
The building occupies the block bounded by 
Elm, White and Franklin Streets, and is con- 



what 
mons." 
Center. 

nected with the city prison, usually called the "Tombs," 
by a bridge, which will probably be known as a 
" Bridge of Sighs." This bridge, which crosses Franklin 
Street, will enable accused persons to pass directly 
from the prison to the courts without being exposed 
to the gaze of the curious. The new building is 115 
feet in height, and measures 188 by 190 feet, and in 
its plan allowance has been made for the widening 
of Elm Street. 

The style adopted by the architects, Messrs. Thorn, 
Wilson & Schaarschmidt, is a modernized Renais- 
sance, and the effect of the exterior is imposing. The 
edifice is constructed of light red pressed , brick with 
trimmings of terra cotta and Belleville stone, and the 




THE NEW CRIMINAL COURT BUILDING, NEW YORE. 
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iron roof is covered with tiles. The basement ;is devoted 
to the Street Cleaning Department and the Bureau of 
Contagious Diseases. On the main floor is the Court 
of Oyer and Terminer, Court of Special Sessions and a 
police court. On the first mezzanine story are vari- 
ous offices connected with the court. On the second 
floor are the rooms for the Court of General Sessions, 
judges' rooms, etc. On the second mezzanine are the 
executive offices of the Street Cleaning Department, 
the Grand Jury room, Coroners' Court, District Attor- 
ney's offices, etc. The fourth story is devoted to the 
Board of Health and the Excise Board. The amount 
which the city has been paying for rented offices will 
now be saved. The building is all finished in natural 
wood and the lighting, heating and ventilation sys- 
tems are as perfect as money can make them. Six ele- 
vators render the various offices easily accessible. 
Some of the principal court rooms are to be decorated 
at the expense of the Municipal Art Society by the 
best American mural painters. 

It is customary for all important courts to be ap- 
proached from an impressive vestibule or ante-room, 
to emphasize the dignity of the law. as in the Salle de 
Pas-Perdus, in the Palais de Justice, at Paris, and 
the arrangement is preserved here. From a large 
marble vestibule, the visitor enters the great ro- 
tunda, which we illustrate. This rotunda is sixty feet 
square, and is built of marble, elaborately sculptured 
in delicate figures and tracery. On each side grand 
stairways of iron and marble add to the imposing ef- 
fect. The newel posts will be surmounted by elegant 
bronze electroliers. This huge rotunda is covered by 
an ornamental glass roof. The whole rotunda is 
treated with excellent taste, and it is one of the finest 
rooms in America, and compares favorably with the 
grand vestibule of the Paris Opera House, which it 
somewhat resembles, although, of course, the rotunda 
iacks much of the fine work which has been lavished 
on the Opera House. The entire building, with fur- 
niture, will have cost about $1,500,000, and the dispo- 
sal of this money reflects credit alike upon the archi- 
tect and contractors, and New York may now well be 
proud of this fine edifice. 



Natural History Notes. 

Do Scorpions Commit Suicide t — The question as to 
whether scorpions commit suicide or not by directing 
their sting against their own body when they are 
placed within a circle of fire or are tortured in some 
other manner by this element is one that has given rise 
to the most animated discussions. The opinion that 
they do is probably held by many persons at present. 
But Mr. Bourne's experiments on some Madras species 
have demonstrated : (1) that the poison has no effect 
upon the scorpion that receives it, and (2) that these 
animals are easily and quickly killed by a moderate 
heat (50° C.) Besides, when they are discommoded by 
too hot an atmosphere, or, according to Lankester, by 
the vapor of chloroform, scorpions have the habit of 
agitating their tail in the air and of darting their sting 
forward above the head as if to strike some invisible 
enemy. If, by means of a lens, the solar rays are con- 
centrated upon a scorpion's back the animal is observ- 
ed to immediately rase its tail and endeavor to remove 
the cause of excitation therewth. So the true explana- 
tion of some, at least, of the alleged cases of suicide 
among scorpions would appear to be this : The animals 
have really been killed by the heat to which they were 
exposed, and the observers have erroneously believed 
that the strokes of the tail were designed to put an end 
to the animal's sufferings. 

My own experiments, says mx. ,Kr I. Pocock, are 
whol y in favor of this conclusip^, Upon placing a 
speciment of Euscorpius in a corked test tube and 
holding the latter over a slow fire, I have found that 
as soon as the temperature of the air in the tube be- 
gins to rise the animal gives signs of great distress and 
beats the space for some seconds in brandishing its tail, 
and afterward falls into a state of insensibility. At 
this moment the glass of the tube was, nevertheless, 
but slightly warm to the hand. Taken from the tube 
and placed near an open window, the animal rapidly 
revived; but, upon a repetition of the experiment for a 
third time it died. It never tried to sting itself. 

I have made also some experimentsupon Euscorpius 
and Parabuthus in concentrating the solar rays upon 
them by means of lenses and in putting mustard upon 
the membrane between the plates of the back. In 
both genera, I have witnessed tentatives made to re- 
move the cause of irritation by scratching the place 
affected with the point of the tail, but great precau- 
tions were always taken not to sting themselves. 

It appears, however, that scorpions have been seen to 
sting themselves under similar circumstances. One 
observer mentions, even, in thecaseof a scorpion of the 
Indies, that blood issued from the wound made by the 
sting — a detail that strengthens the probability of the 
accuracy of the observation. But, a priori, it is not 
probable that the scorpion intended to kill itself. It 
is not impossible that a blow directed at hazard against 
an invisible enemy accidentally reached its author, or 
that, in the case of localized irritation, as happens with 
the use of a lens or the application of acids, whisky, or 



mustard, the scorpion, not succeeding in ridding itself 
of the annoyance by ordinary means, directs its sting 
upon the point affected with the intention, not of kill- 
ing itself, but rather of destroying the cause of its 
pain. 

Finally, it may be conceived that the cerebral facul- 
ties are deranged by the torture and the approach of 
death, and that the scorpion, no longer recognizing its 
own body by the sense of touch, stings it as he would 
sting any other object within its reach. A blow thus 
directed in one way or another may chance to pierce 
the brain or seriously lacerate the great dorsal blood 
vessel and thus cause death independently of the action 
of fire. 

So then, although it is admitted that scorpions some- 
times kill themselves, our verdict should be, it seems, 
accidental suicide, or suicide through lesion of the 
brain. 

Inheritance of Acquired Characters.— Owingto their 
coiling, the shells of Ammonoidea and Nautiloidea 
have furnished biologists with much evidence bearing 
on theories of evolution, and now Professor A. H yatt 
has discovered yet another point, which, he claims, 
proves that acquired characters have been inherited. 
Coiled Nautiloidea have, as every one admits, been 
gradually derived from straight forms, such as Ortho- 
ceras. The cross section of an Orthoceran, or even of a 
slightly curved Cyrtoceran, or loosely coiled form, is cir- 
cular or elliptical, but the section of a close-coiled form, 
like Nautilus, shows an impression of that part which 
comes in contact with the preceding whorl, so that 
there is a re-entrant curve. In old age, however, when 
the shells again uncoil, this impressed zone disappears, 
and the section becomes circular again — a fact which 
seems to show that the feature is directly due to pres- 
sure, and is, therefore, an acquired character. As such 
it is not found in the early, uncoiled stages of those 
Nautiloidea that are close coiled in the adult; at least 
it is not so found in any of the Silurian or Devonian 
species. But at last, in the Carboniferous, Professor 
Hyatt has found a species that seems to prove his 
point; for, in Coloceras globa/um, which is in many re- 
spects a highly specialized species, seven specimens ex- 
amined have shown this impressed zone existing while 
the shell was still in the partly curved or cyrtoceran 
stage. The same early appearance of the impressed 
zone is likewise seen in numerous Jurassic, Cretaceous, 
and Tertiary species, including the living Natilus pom- 
pilius. This, then, seems due to the inheritance of a 
character in successively earlier stages of individual de- 
velopment, according to a well known law; while the 
character so inherited isbelieved to be an acquired one. 

The Respiration of Plants.— M.T. Anjbon Amm gives 
in Pringsheim's Jahrbucher (vol xxv., p. 1) an account 
of some investigations on the intra-molecular respira- 
tion of plants. With regard to the relations between 
the amount of carbonic acid produced in this function 
and the degree of temperature to which the plants 
were exposed, it was found that the minimum tempera- 
ture, as in the case of normal respiration, was below 
freezing point, since at 0° C. a significant amount of 
the gas was given off. As the temperature rose, intra- 
molecular respiration also gradually increased; but 
this increase was not proportional to the rise of tem- 
perature. In both wheal, and lupine seedlings the 
optimum was reached at 40° C, which coincides with 
the optimum for the normal process. On the other 
hand, while there is, doubtless, a maximum tempera- 
ture for the latter function, in the case of the wheat 
plant and Lupinus luteus somewhere about 45° C 
there can, properly speaking, be no such point in the 
intra-moleeularrprqcessi since, jp abjence of oxygen, 
seedlings canrifet stand" (temperatures between 40° and 
45° C. without prejudice to their vitality, and the rapid 
fall in the respiration curve when the optimum tem- 
perature is passed is due to the commencement of 
death. 

The author finds the relation between the amounts 
of carbonic acid formed in the normal and intra-mole- 
cular processes to vary with the temperature. 

The relation between the amounts of carbonic acid 
gas formed in the two processes varies in different 
stages of development of one and the same plant, the 
fraction increasing with increasing development. The 
present investigations have also supplied fresh con- 
firmation of the fact that, by the withdrawal of oxygen, 
production of carbonic acid at once sinks in amount, 
but remains constant for a long time at the lower level, 
and immediately rises again to the original amount 
when oxygen is again supplied. 

Finally, the results show that the different organs of 
•a plant, e. g., flowers and leaves, give an almost identi- 
cal relation between the normal and intra-molecular 
respiration, while the organs of different species show 
quite a different relation. 

Effect of Temperature on the Coloring of Lepidop- 
tera. — By careful and long continued temperature ex- 
periments in pedigree moth breeding, Mr. Merrifleld 
has demonstrated the possibility of producing arti- 
ficially from a single brood of a moth, subject to sea- 
sonal dimorphism, four distinct "temperature" varie- 
ties, viz.: summer markings with summer coloring, 
summer markings with an approach to spring coloring, 



spring markings with summer coloring, and spring 
markings with spring coloring. The conclusions 
reached as a result of this series of experiments are that 
the coloring and markings of the moth are affected by 
the temperature to which the pupa is exposed,'tho mark- 
ing being chiefly produced by long continued exposure; 
that the coloring is effected chiefly during the stage be 
fore the coloring of the perfect insect begins to show 
that a low temperature during this stage causes dark- 
ening, a high temperature producing the opposite 
effect, a difference between 80° and 57° being sufficient 
to produce the extreme variation in darkness caused 
by temperature; a further lowering of temperature 
having no further effect; that nearly the full effect in 
coloring may be produced by a range of temperature 
of from 76° or 80° to 65° in autmnaria, and from 73° to 
60° in illustraria ; that dryness or moisture during the 
entire pupal period has no appreciable effect on the 
coloring of the adult. 

A general conclusion which the author ventures to 
suggest (provided we accept the theory of Professor 
Weismann, that existing forms of North American and 
European Lepidoptera have come down from a glacial 
period) is that " icing" the pupa causes the insect to re- 
vert to its earlier form, and that experiments of the 
nature here recorded might be of materal assistance in 
tracing the evolution of the markings on the wings of 
the most highly developed forms. 

Mr. Merrifleld states that it is possible to cause either 
the summer or winter form to take on the coloring of 
the other, and produce from moths from the summer 
pupa specimens that resemble those from the winter 
pupa, but not vice versa. 



Mars. 

The following questions and answers are from a re- 
cent number of Popular Astronomy : 

Why do astronomers think that the white spots 
about the poles of the planet Mars are snow or ice ? 

G. B. D. 

Answer. — In connection with this question it was 
noted by the querist that the telescope shows a change 
in size of these white patches during the seasons 
of winter and summer on the planet Mars. This is 
the main reason why it is thought that the patches 
consist of ice and snow. It might be added that some 
good observers have seen indications on the surface of 
the planet that might be explained by supposing that a 
fall of snow had covered a considerable area. No astron- 
omer would feel himself justified from his observations 
or what he knows of the surface of the planet, in as- 
signing snow or ice as the cause of these white spots. 
Other plausible reasons could be assigned. Some ob- 
servers have intimated that clouds in the planet's at- 
mosphere might produce the appearance observed. 
This explanation does not seem as satisfactory as the 
former one. 

From appearance in observation the atmosphere on 
Mars contains less clouds than that of the earth.' If 
capacity for heat depends on the vapor in the atmo- 
sphere, how is it that the temperature of the planet's 
surface seems so high compared to that of the earth, 
notwithstanding its greater distance from the sun ? 

Q, B. D. 

Answer. — We are not aware that observers are 
agreed, or generally think, that clouds are less ab the 
atmosphere of Mars than in our own. That woula be 
an impossible thing to determine by observation at tti« 
distance of Mars, if we remember that our clouds do 
not run probably much above two miles in height on 
the average, except, as it might be inferred, that cer- 
tain changes in color of surface markings are due to 
the presence of clouds. It is probable that the density 
of the atmosphere of Mars is less than that of the 
earth ; the spectroscope also indicates that there is 
wafery vapor in the atmosphere of Mars. From all 
that is known, or may be fairly inferred by analogy, 
we would say the temperature of Mars ought to be 
much lower than that of earth. But :'f appearances 
are not misleading, water on its surface does not freeze 
except in the region of the poles. If earth were viewed 
from Mars, it is plain that the polar white caps would 
be much larger than those of Mars are. 

Astronomers do not give any ret^on for this unex- 
pected difference in surface temperal .ire on the planets. 
There is no known explanation. 



A New Test Paper. 
A very sensitive test paper may be easily prepared 
from mallow flowers (alva). The violet petals only are 
used, rejecting the green part of the flower. Fifty 
petals being infused in 100 c. c. of cold water, a faint 
violet solution is obtained. This liquid becomes 

Ponceau Ted on addition of mineral acid. 



Wine red 

Violet red 

GreeniBh blue 

Green 

Green (yellowish) 

Yellow 



organic acid, 
acid salts. 
alkaline salts. 
alkaline carbonates. 



potash, soda or ammonia. 



The alkalinity of a soap may be nicely gauged by this 
test. 
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THE COLUMBIAN EXPOSITION-COLONIAL RELICS. 

There were many curious historical relics in the 
Government building, but a number of these could 
not be thoroughly enjoyed without an understanding 
of the story connected with them. The famous torch 
of Israel Putnam attracted many visitors. Anything 
connected with General Putnam, who is one of the 
most picturesque figures in American history, must 
always be of interest to Americans. The torch was 
made of birch bark, rolled into the form of a cylinder, 
about one and one-half inches in diameter. The story 
connected with the torch is as follows : In the year 




6©**^ 



MILES STANDISH'S FIFE. 



1739 Putnam removed from Salem to Pomfret, an inland 
Connecticut town, forty miles east of Hartford. Our 
hero applied himself to farming in the new country 
with the same vigor he afterward displayed in his war- 
like exploits. One night seventy-five sheep and goats 
were destroyed by wolves, or rather one she wolf„which 
had infested the vicinity for years. Atlastthis wolf be- 
came such an intolerable nuisance that Putnam and five 
neighbors agreed to pursue the animal until caught. 
At last they tracked the wolf to her den. The people 
soon collected with dogs, guns, straw, Are and sulphur, 
and every attempt was made .to force her from the 
small cave or den. Neither smoking straw nor burning 
sulphur had any effect on the animal. Mr. Putnam 
proposed tojiis negro man to enter, but the negro de- 
clined. Angered at this, Putnam stripped off several 
pieces of birch bark which had become rather dry and 
rolled them up to form a torch ; lighting this, he pro- 
ceeded through the long and tortuous passages. After 
groping around for some time he came in sight of the 
wolf, who growled. The friends of P utnam had fastened 
a rope to his leg, so that he could be drawn out, if he 
should be in danger. When the wolf growled they 
pulled the rope, and he was dragged out with many 
bruises. He loaded a gun with buckshot and de- 
scended again. This time the wolf was shot, and he was 
pulled out again, to the detriment of his clothes and 
skin. After being refreshed (history sayeth not how), 
he descended again, and, 
perceiving that the wolf 
was really dead, he kicked 
the rope, and in a moment 
Putnam and the wolf ap- 
peared, to the exultation 
of the assembled people. 
The torch was ever after 
preserved as a memento of 
the occasion. 

Another curious and his- 
torical relic of an earlier 
date which was also exhib- 
ited in the Government 
building was the pipe of 
Miles Standish. Thispipe 
is carefully preserved in a 
wooden case. Miles Stand- 
ish was born in Lancashire, 
England, in 1584, and died 
in Duxbury, Mass., in 1656. 
He was chosen captain of 
the Pilgrims, although he 
was not a member of their 
church. The temper of 
Miles Standish was none of 
the sweetest, but he made 
himself very useful to the 
colonists by his courage 
and determination. As 
agent for the colony he 
visited England in 1625, 
and for the remainder of 
his life he occupied the 

position of magistrate. The colonial relics in some of 
the State buildings were specially interesting and 
valuable. 



times as long as ordinary carbon steel pins. Manga- 
nese steel plowshares wear six or seven times longer 
than chilled cast iron shares. The side plates of the 
Blake ore crusher made of hard carbon steel are worn 
out in two months, whereas when made of manganese 
steel only one-fourth of an inch was worn away in 
ten and a half months. In respect to railway wheels, 
it is believed that chilled cast iron wheels run about 
one-third the mileage of manganese steel wheels be- 
fore the first turning ; and, again, the average mileage 
of the latter is 51 per cent greater than that of the 
composite or steel-tired wheel. 



harpooned, 
fish known. 



The jewfish is probably the largest food 



Drainage of the Valley of Mexico. 

According to the British consul at Mexico, the great 
work of draining the valley of Mexico,' comprising over 
thirty miles of canal and six miles of -tunnel, is within 
measurable distance of completion. On May 16, 1893, 
63'19 per cent in the grand canal had been excavated. 
When finished this canal will be 29% miles long. Of 
the tunnel 70"63 per cent had been completed, and of 
the remainder 983 lineal yards of heading — perhaps the 
most troublesome part of the work — had been done. 
The total cost of the canal and tunnel, from the time 
when the committee of management took charge of 
the work in 1886 to last May, has been over $7,000,000. 
Though a good deal of money had been expended, 
mostly in preliminary work and surveying, very little 
of the canal and tunnel had been constructed, so that 
the foregoing measurements may be fairly taken to 
represent the work done for the given amounts. The 
cost of the work has been heavier than was expected. 
When the contract for constructing the canal was let 
to Messrs. Pearson & Son in '1889, the cost was esti- 
mated at about $5,000,000. A sum of $3,800,000 has 
been spent, and about $2,300,000 more will be required 
to complete it. Owing to the unexpected amount of 
water met with in working the tunnel, the cost per 
lineal yard has been much in excess of the contract 
price. As the water is completely dominated along 
the whole line of the tunnel, and all the ventilating 
shafts are finished and equipped, it is probable that the 
estimate for finishing the work, which is based on the 
average cost per yard, will be found to be within the 

mark. 

— m i » i m 

THE JEWFISH. 

The jewfish abounds on both the coasts of Florida 

and in tropical seas. The jewfish is frequently 

found in the deep holes and channels in the salt water 

inlets. The specimen we illustrate weighed about three 

hundred and fifty pounds, and was captured near 

Tampa Bay.Florida, by Mr. H. Bomford. The huge fish 

after being harpooned twice and wounded in three 

places on the head with a hatchet, lived two days, and 

was finally butchered and sold. It required the services 

of three men to land the fish, and they worked an 



Removing Evergreen Trees. 

There are many localities, says the Country Gentle- 
man, where a natural growth of evergreen trees in the 
borders of woods and the margins of swamps affords 
opportunities for procuring pines and cedars. Rows 
of suitable size and only a few feet high might be 
transplanted for an occasional ornament of the home 
of the farmer, or for shielding the cattle yards in win- 
ter. The difficulty is that most farmers are not 
aware that they can be removed with safety. They 
have witnessed some attempts, and the result, so far 
as they have observed, is dead trees. They suppose 





PUTNAM'S TORCH. 

the work to be exceedingly difficult or expensive. 
There is no doubt that much needless labor is ex- 
pended in the unnecessary attempts which have been 
made, and what has been published on the subject 
has not greatly helped the matter. An excellent work 
on forest trees, and one of the best that has been 
published in the country, gives the following direc- 
tions for transplanting: "In planting trees that are 
not small, the roots should be extended on all sides to 
their full length. Some advise removing large ever- 
greens with a ball of frozen earth around the roots, 
and the roots are almost uniformly cut short." The 
writer appears not to have been aware that the length 
of the roots of nearly all trees is at least as great as 
their height, and if those which he describes as not 
small are only 12 feet high, then the roots extending 
12 feet on each side " to their full length" would oc- 
cupy a circle 24 feet in diameter — which would obvi- 
ously be quite impracticable. We have found the 
practice of cutting a ball of earth, or rather a flat 
mass, and conveying it with the tree, even if the roots 
are cut much shorter than would seem necessary— we 
have found this practice much the safest and surest 
in removing trees from their native localities. If the 
mass of earth is large enough to hold the tree up- 
right when set on the surface of the ground, it is safe to 
insure the life of the tree. Not one in twenty prop- 
erly treated in this way ever perishes in removal. 

These remarks do not ap- 
ply to nursery trees. The 
work may be done any 
time of year. 

A single instance will 
serve to illustrate the mat- 
ter. Two neighbors, who 
lived 12 miles from a fine 
locality of handsome white 
pines, went to procure a 
wagon load each for orna- 
menting their grounds. 
One of them took up six or 
eight trees with a good 
mass of earth on the roots. 
The other, despising such 
care, tore out his 50 trees 
with denuded roots. These 
all died, the others all 
lived. 

It is not necessary to do 
the work in winter with 
" frozen balls." For small 
trees from 3 or 4 to 7 or 8 
feet high, the spade may 
do all the work with a 
tough or matted soil. 






Manganese Steel. 

Manganese steel, containing about 43 per cent of 
manganese and 1 percent of carbon. H. M. Howe says 
that the most important single use for manganese steel 
is for the pins which hold the links of dredgers of the 
elevator or bucket type. As they resist the abrasion 
caused by the sand and grit between them and the 
links in which they turn, they last from six to eight 



THE JEWFISH 

hour and a half to accomplish it. Specimens of jewfish 
have been captured which weighed over five hundred 
pounds. It is said that even the largest jewfishes are 
good eating, the Cubans considering them a great deli- 
cacy. Some of the stories related of the strength of 
the jewfish are very remarkable, and it is said that 
boats have been towed out to sea by this fish. The 
jewfish will often break hooks and lines which are 
strong enough to capture a good sized shark. Mullet 
bait is usually used in catching the jewfish. This fish 
frequently floats on the surface of the water, appar- 
ently asleep, and is sometimes shot instead of being 



Enriching or Skim 
Milk. 

This invention relates to 
a preparation of oil ("arti- 
ficial cream") which may 
be readily and permanent- 
ly incorporated with any liquid, and is intended to be 
employed chiefly for enriching skim milk, and render 
it available as cattle food. The preparation is made 
by simply mechanically emulsifying any suitable oil 
with a solution of glue or gelatin, and finally diluting 
with water to any desired consistency. To 1 kilo of oil 
about 50 grammes of glue may be used. "Artificial 
cream " keeps well, and may be mixed with any liquid 
by simply stirring it in. It separates again only very 
slowly, and, in so doing, rises to the surface exactly 
like natural cream, and it suffices to stir the liquid to 
obtain as perfect a mixture as before. — &. IHerking. 
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.RECENTLY PATENTED INVENTIONS. 
Engineering:. 

Ditching Machine. -George M. 

Pilcher, Logansport, Ind. This machine has a swing- 
ing boom, a driving rod operated by cable mechanism, 
and movable converging shovels working in guides at 
the lower end of the driving rod, to force the shovels 
downward and together, the machine having an attach- 
ment adapted to break up frozen ground and rock. The 
machine is adapted, as it is moved along, to rapidly and 
economically excavate a smooth wall ditch, the carriage 
being provided with a boiler and engine of any suitable 
type, and the shovels being raised and lowered by suita- 
ble hoisting mechanism. 



Railway Appliances. 

Hand Coupling Device.— William 

E. Burriss, Kansas City, Mo. The extensive use of the 
old style link and pin coupling, notwithstanding the 
many improvements made, has led the inventor to de- 
vise this device, which consists of a spring-controlled 
extension rod, to be attached to the arm, and which 
when not in use will be conceak/d beneath the coat 
sleeve, but which may be readily elongated and held in 
extended position to guide a link when cars are being 
coupled, obviating the necessity of trainmen going be- 
tween the cars for this purpose. The device is of simple 
construction and inexpensive, and has received the in- 
dorsement of prominent railway officials. 

Switch Operating Device —Hand- 
ley P. Cogswell, Brooklyn, N. Y. The switch rail is, ac- 
cording to this invention, connected with a switch lever 
located about centrally of the track, and adapted to be 
operated by shoes connected with and extending be- 
neath the car. The improvement is especially applicable 
to street cars, enabling a switch to be readily opened or 
closed from a moving car. 

Railroad Tie.— John C. Lee, Beaver, 

Texas. This is a metallic tie having on its ends ele- 
vated track supports, each having dovetailed recesses 
to which are fitted jaws, the jaws as well as the sup- 
port being bound by a bolt upon the foot and web of the 
rail. The rail is thus forced into firm contact with the 
tie, and the latter is prevented from tilting on its foun- 
dation. The bottom of the tie is transversely ribbed 
under the rail seat to prevent lateral movement. 



Electrical. 

Arc Lamp. — Manuel R. Gutierrez and 

Milton T. Thompson, Jalapa, Mexico. The carbons of 
this lamp are arranged on pivotal supports, so that they 
are held at varying angles while being consumed, the 
arrangement being such that there will be nothing to 
intercept the rays of light from falling directly below 
the lamp, no portion of the carbon supports being below 
the arc formed. The lamp occupies only a small space, 
and is light and easy to handle. 

Automatic Circuit Closer.— Henry 

Lewers, Carson City, Nev. A simple and effective de- 
vice for fire alarm circuits is provided by this invention. 
A tube of insulating material permanently closed at one 
end contains a spring to which is fitted a follower, while 
a stopper of insulating material fitted to the open end of 
the tube carries two electrical contact pieces, there 
being a circuit-closing pin in the central bore of the 
stopper, and a cap with fusible or explosive material for 
holding the contact plug away from the contact pieces. 
The device is actuated to give an alarm when heated 
above a certain temperature. 



gages the shank, a button projecting from the plate 
through a longitudinal slot of the finger piece. The 
construction is strong and simple, and the jaw may be 
very conveniently locked and unlocked for adjustment 
to various sized objects. 

Saw Clamp.— Fernando W. Seaver, 

Bennington, Ind. This is a strong and simple device 
for holding saws to be dressed, and consists of an up- 
right frame whose upper ends are secured to a long jaw, 
and on this frame is fulcrumed a swinging frame with 
side levers carrying a- jaw at their upper end, the jaws 
having fiat surfaces adapted to fit snugly against a saw. 
Both hands may be used to place the saw, which is fixed 
by a single movement of the foot by a treadle-operated 
cam mechanism. 



Agricultural. 

Cane Planter. — Eligio Olivera y 

Martinez, Havana, Cuba. This is a machine of strong 
and simple construction, which cuts the cane in suitable 
lengths for planting as fast as it can be fed to the cutters, 
and then deposits the cane in the furrows prepared to 
receive it while the machine is advancing. The ma- 
chine is also provided with markers, to be carried in the 
direction of either side, and has a covering device for 
closing the furrows after the cane has beer, deposited, 
the cutters and planting cylinders being automatically 
operated as the machine is drawn over the ground. 

Pea Shelling Machine.— David A. 

Gaither, Williston, Tenn. The peas as gathered from 
the vines and poured into the hopper of this machine 
are fed to thrashing or hulling cylinders so grouped, and 
sustaining such relation to each other, that the pods will 
be broken, the peas thrashed out, and the pods separated 
and delivered in one direction while the peas go into an 
off-take chute, where they receive an air blast to free 
them from all foreign particles. 

Cotton Cultivator.— Henry Nehr- 

meyer, Reinhardt, Texas. This machine has at its front 
end opener or weeding plowsto cutthe plants toform the 
rows, while a series of finger plow gangs is arranged to 
travel between the paths of the weeding plows over the 
rows or intended stand, the beams of the latter plows hav- 
ing their frontends pivotally connected to the mainframe, 
and their rear ends held for independent vertical move- 
ment. The machine is particularly adapted to thin out 
irregular growths and bring them to a proper stand in a 
quick and economical manner, five or more stands being 
obtained at one operation of the machine. 



Mechanical. 

Let-off Mechanism for Looms.— 

Jeremiah C. Bill, Willimantic, Conn. Combined with a 
pivoted counterbalanced arm over which the warp 
threads pass is a pivoted sliding cam connected with and 
rocked on its axis from the arm, a friction wheel loose 
on the axis of the cam being moved laterally by the cam 
and geared to the warp beam, while a power-driven fric- 
tion wheel also on the axis is engaged by the other friction 
wheel when the cam is rocked from the counterbalanced 
arm. The invention is an improvement on a former 
patented invention of the same inventor, the device 
being of simple construction, with but few parts and not 
liable to get out of order, although very sensitive and 
automatic in operation. 

Compensated Pendulum -Motor.— 

John M. Cayce, Nashville, Tenn. Accordiug to this im- 
provement two aligned shafts are arranged coincidently 
with the fulcrum of a tilting frame, and provided one 
with a weighted pendulum and the other with a weighted 
arm projecting m an opposite direction, there being 
pulleys mounted on the shafts and on a superposed rock 
shaft, with belts arranged to cause a given motion to the 
rock shaft to impart a reversed motion to the pendulum 
and counterweight. 

Motor. — John C. Lueneburg:, Lake- 
field, Minn. This is an improvement on a formerly 
patented . invention of the same inventor, and con- 
sists of a main driving shaft rotated by gear 
wheels moved by a sprocket chain, a reciprocating 
crosshead carrying spring-pressed pawls adapted to en- 
gage the strands of the chain. The motor is especially 
designed for readily and powerfully propelling vessels, 
Vehicles, etc., by the strength of the occupant. 

Wave and Current Power.— Sin- 
gleton Husted and Irvin P. Doolittle^Los Angeles, Cal. 
An intake box arranged near the shore is adapted to re- 
ceive water at the highest point of the waves, and a 
raceway leading from this box contains a water motor, 
the raceway being arranged in the path of the under- 
tow, or outgoing current, to make use of its suction or 
exhaust. If desired, a number of intake boxes may be 
connected with each other, to permit a very large amount 
of water to pass down the raceway at the receding of 
the waves. 

Wrench.— William A. Papoun, Baker 

City, Oregon. In this tool a toothed shank carries the 
fixed jaw, a movable jaw with a handle part sliding on 
the shank. In the movable jaw is a sliding finger piece 
engaging bevels on the jaw, while a toothed plate en- 



Miscellaneous. 

Shingle Bunch and Binder.— Wil- 
liam J. Munro, Joseph Hart and David Batey, Sedro, 
Wash. Accordingto this invention shingles are bunched 
to occupy the least possible space for kiln drying or 
transportation, theshingles being arranged in substantially 
the usual way, but the invention providing a novel form 
of binder occupying scarcely any space, easily applied, 
and having the necessary strength, the bunching being 
thus effected more economically thau by the ordinary 
method. 

Sash Fastener.— Wellman E. Cline, 

Doylestown, Ohio. This is a lock and stop, consisting 
of a casing in which a locking wheel is eccentrically 
pivoted, a spring-controlled operating lever being eccen- 
trically connected with wheel by a link. The device is 
inexpensive and may be applied to a window frame for 
engagement with the sash, or attached to the sash for en- 
gagement with the frame, in either case permitting the 
sash to be readily raised or lowered from a locked posi- 
tion, upon releasing the lock, the sash being otherwise 
firmly held. 

Transom Lifter.— George M. Gar- 
land, Des Plaines, 111. This invention provides a simple 
mechanism by which one or a series of ventilators may 
be conveniently worked. A bell crank lever pivoted at 
its angle to the transom frame is connected by one of 
its arms through a link with the free end of the transom, 
the other arm being connected with an operating cable. 
Pivoted rod connections guide the movement of the tran- 
som and bell crank lever, and the device is quite inex- 
pensive. 

Coal Screen, etc.— George W. Cross, 

Pittston, Pa. The screening surface of this screen is 
constructed of segmental plates in which are openings 
corresponding to the meshes of wire screens. The open- 
ings of the screen are, however, separated by walls 
of a peculiar undulating form, presenting alternate 
convex and concave surf aces, to cause the coal or other 
lumpy material to practically pause and turn at the 
meshes, instead of sliding over them, thereby facilitating 
the sizing of coal . 

Vehicle Seat.— Charles M. Kellogg, 

Chetek, Wis. This seat has a lazy back section which 
has a hinged connection with the back proper of the 
seat, and is connected with spring-cushioned slides, so 
that when one presses against'the lazy back section i twill 
fall back somewhat against the tension of the spring. 
The seat is designed to very comfortable, enabling one 
to assume any desired position in traveling. 

Ice Cream Freezer. — Thomas J. 

Harton, Waco, Texas. This freezer is* essentially a re- 
voluble cylinder divided into a series of compartments, 
the central one being adapted to receive the cream 
moulds or leceptacles, an end compartment receiv- 
ing milk or lemonade, etc., and intermediate compart- 
ments holding ice #r other freezing medium, the cylin- 
der being supported in a suitable casing and revolved 
by a crank. 

Envelope Fastener.— Paul E. Go- 

non, New York City. A separate straight elastic arm at- 
tached to the envelop flap is, according to this invention, 
adapted to be bent or crimped near its ends to engage 
apertures in the back of the envelope, and when released 
to enter the envelope by its elasticity, whereby the flap 
is locked to the back of the envelope without using an 
adhesive substance. 

Vending Machine.— Edward D. Val- 
entine, New York City. This machine has an upright 
coin passage in which a flat spring is arranged to be 
pressed upon by a descending: coin* a swisging frame 



containing the goods to be vended, while a package dis- 
charging mechanism arrested by the spring is released by 
the pressure of the coin. The machine may be adjusted 
to deliver various small articles in separate packages. 

Trap. — H ubbard S. Goff and Alvin 

B. Judkins, Los Angeles, Cal. This invention covers an 
improvement in animal traps, which may also be used 
to catch fish. It has oppositely arranged spring-pressed 
jaws pivoted together at their inner ends, one of them 
having an opening to facilitate baiting, a locking mechan- 
ism holding the jaws open, a trigger releasing them, and 
a hook closing the bait opening. 

Anchor for Vessels. — Ruben Zer- 

tuche, Saltillo, Mexico. This anchor is more especially 
designed for fiat-bottomed vessels, the anchor consisting 
of a flat rectangular plate of sheet metal, designed to be 
supported by the anchor chain in a nearly horizontal 
position in the water below the vessel, and not to take hold 
on the bottom, the column of water bearing upon the fiat 
plate serving to hold the vessel steady, keep its head to 
the wind, and prevent drifting to leeward. 

Vessel Construction.— The same in- 
ventor has obtained another patent for a novel construc- 
tion of the hull of a vessel, according to which a flat 
plate extends beyond both sides and flush with the stem 
and stern, there being a buoyant compartment between 
the plate and hull, and braces removably connected with 
the hull and plate. The vessel is designed to be of very 
light draught and have great stability. 

Tent. — George Tolmie, Carbon, Wyo- 
ming. A door-closing strip extends across the threshold 
of the door opening, accordingto this invention, while a 
flooring strip is connected with the threshold portion of 
the closing strip, there being inside cords adapted to 
fold the closing strip upward over the opening, or open it 
out, from the inside. 

Pneumatic Tire.— William R. Barrett, 

Passaic, N.J. This tire has an inner inflatable tube with 
the usual valve, an outer split cover with interlocking 
coils at the meeting edges, washers encircling the 
valve of the inner tube, while a flexible fastening rod has 
one end held to one washer and the other end screw- 
tttreaded to engage the other washer. This tire may be 
readily fastened to a wheel, and its cover readily opened 
to give access to the inner tube, which may be easily 
taken out and a new one substituted. 

Stand Attachment for Bicycles.— 

Elihu S. Bishop. Milton-on-the-Hudson, N. Y. A bracket 
which may be readily applied to the bicycle frame has a 
pivotally counected spring-controlled leg, which also 
carries a brake shoe and a locking device. When not 
in use the attachment may be readily folded up out of 
the way. 

Badge. — James R. Lee, Baltimore, 

Md. This badge consists of a ribbon on the face of 
which is secured a separate emblem-bearing fabric by 
means of a novel form of foundation, which main- 
tains the fabric in convex form for the better display of 
the emblem. 

Marking Device.— Edward W. Dodge, 

Augusta, Ga. This device comprises an open frame 
within which is stretched an ink ribbon or fabric, with 
both surfaces exposed, the device forming, a transfer 
slate, to be written upon with a stylus when the charac- 
ters traced are transferred to the articles beneath. 

Design for a Spoon. —Austin F. 

Jackson, Taunton, Mass. In this design the handle is 
waved or serpentine and has beadlike representations 
forming the border of a central panel, above which is 
the simulation of a shield. 

Note. —Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each.. Please 
send name of the patentee, title of invention, and date 
of this paper. 



upon the corps of editors. The distinctive features indi- 
cate a thorough systemization of the work. Thus the 
etymology is placed after the definition. In the defini- 
tion of words the most common meaning is given first, 
the order of usage replacing the historical order hitherto 
favored. For giving the pronunciation of words what is 
known as the scientific alphabet is used. This alphabet 
has been prepared and recommended by the American 
Philological Association and adopted by the American 
Spelling Reform Association. This is an immense ad- 
vance over the arbitrary system used in so many other 
works of this character. Quotations are referred to book, 
page, and edition, as well as to the author's name, so that 
they are susceptible of verification in the library. New 
quotations have been sought for, the works of 3.000 
authors having been read by nearly 1,000 readers. Dis- 
puted pronunciations and spellings, various pronuncia- 
tions of words and nearly 5,000 pictorial illustrations 
have all received the fullest consideration and the most 
advanced treatment. It is claimed that it will contain 
280,000 words and terms— 55,000 more than in any other 
dictionary. The prospectus develops this and other sa- 
lient features and indicates very advanced views on the 
part of the editors as to the proper methods of construct- 
ing such a work. 

The Art Wall Papers of H. Bartholo- 

mae & Co., of West Twenty -third Street, New York, and 
a branch of the National Wall Paper Company, afford 
the subject of a beautiful set of plates recently published 
by the firm in folio form, in heavy board covers. They 
include views of the hall, parlor, library, dining hall, and 
boudoir, elegantly and artistically furnished and decor- 
ated in new and rich styles designed by the artist of the 
firm, Mr. Paul Groeber, of Rutherford, N. J., who also 
makes the drawings for this folio. The artiet received a 
special medal at the World's Columbian Exposition for 
the architectural design and decorations of the pavilion 
of the National Wall Paper Company's exhibit. 

Prom Thomas J. Dowling, Commis- 
sioner, having charge of the Bureau of Statistics of Laber 
of New York State, we have received four volumes pub- 
lished by the Bureau, and principally compiled under the 
direction of his predecessor, Charies F. Peck. They 
treat of " Strikes and Boycotts," " Rates of Wages," and 
*' Economic Development for Ten Years." 
J^P'Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Mura & Co., 361 Broadway, New York. 



NEW BOOKS AND PUBLICATIONS. 

Objects of Interest to Engineers 
and Others in and about Phila- 
delphia. Philadelphia. 1«93. Pp. 
109. 

Philadelphia, pre-eminently a manufacturing city, is 
treated in this work as an engineers' inspection field. 
The different factories and engineering objects situated 
in it and about it are here indexed and their addresses 
and striking features given, with full references to the 
I accompanying map. It is issued by the Engineers' Club, 
I and is in all ways an admirable publication. 

Slide Valve Diagrams. A French 
method for constructing slide valve 
diagrams. By Lloyd Bankson. New 
York : D. Van Nostrand Company. 
1892. Pp. 29. Price 50 cents. 

Eight folding plates are required to elucidate the short 
text of this book. It givers a graphic method of solving 
slide valve problems and from its conciseness andsim- 
plicty will, we are sure, be found of use to the designer 
of engines. 

A Standard Dictionary of the Eng- 
lish Language. Prepared by more 
than two hundred specialists and 
other scholars, tinder the supervision 
of Isaac K. Funk, editor in chief; 
Francis A. March, consulting editor; 
Daniel S. Gregory, managing editor. 
Associate editors, Arth ur E. Bost- 
wick, John Denison Champlin, 
Rossiter Johnson. Volume I. New 
York, London and Toronto : Punk & 
Wagnalls Company. 1893. Pp. xx, 
1060. 

We have received the first volume of Funk & Wagnalls 
dictionary. When we consider that the work is de- 
signed to surpass, in its number of words, all preceding 
dictionaries of the English langnage, that it takes cog- 
nizance of the most recent philological developments in 
the way of spelling, pronunciation, and derivation, that 
it is profusely illustrated with not only wood cuts but 
also with very elegant colored plates, the utter inade- 
qnacy of a review within the limits of our space will be 
apparent. Its list of editors embraces many names in all 
possible connections. Simplicity, accuracy, and com- 
preheusiveue** ore aUeged to be three features impressed 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

FEBRUARY, 1804. -(No. 100.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors showing a suburban dwelling 

at Plainfield, N. J., erected at a cost of $4,800 com- 
plete. Floor plans and perspective elevation. A 
tasteful design. Messrs. Rossiter & Wright, archi- 
tects, New York. 

2. Plate in colors showing an elegant residence at Pel- 

ham Manor, N. Y Perspective view and floor 
plane. Estimated cost $7,000 complete. An ex- 
cellent design. 

3. The Jamaica Club House, recently erected at Jamaica, 

N. Y. Perspective views and floor plans, also an 
interior view. Cost $9,000 complete. Messrs. 
Haus & Oborne, architects, Brooklyn, N. Y. 

4. A beautiful residence at Portchester, N. Y., recently 

erected for A. V. Whiteman, Esq. Perspeclive 
and floor plans. Mr. Frank W. Beall, architect, 
New York. 

5. Engravings and floor plans of a suburban residence 

erected at Ashbourne, Pa., at a cost of $4,800 com- 
plete. An attractive design. Harrison Allbright, 
Esq., architect, Philadelphia, Pa. 

6. A suburban dwelling recenfiy erected at Edgewater, 

111., at a cost of $10,216. Floor plans and perspec- 
tive elevation. Mr. F. B. Townsend, architect, 
Chicago. 

7. A colonial cottage at Buena Park, 111., recently com- 

pleted for Guy Magee, Esq. Floor plans and per- 
spective elevation. An artistic design. 

8. A modern half-timbered cottage at Wyncote, Pa., 

erected at a cost of $4,250 complete. Floor plans 
and perspective elevation. Mr, A. S. Wade, Phila- 
delphia, Pa., architect. 

9. A modern colonial residence at Oak Lane, Pa., erect- 

ed at a cost of $6,800 complete. Perspective view 
and floor plans. Mr. F. R. Watson, of Philadel- 
phia, Pa., architect. An attractive design. 

10. The residence of Rev. Samuel Scoville at Stamford, 

Conn., erected at a cost of $6,frl6. Mr. W. W. 
Kent, architect, New York. An excellent design. 

11. Examples of interior decoration and furniture in the 

Moorish style. 

12. A Queen Anne dwelling at Jenkintown, Pa., recently 

completed at a cost of $5,000. Messrs. Burke & 
Dolhenty, Wyncote, Pa., architects. 

13. Miscellaneous Contents : The growth of plants in 

odd places.— Acoustics in buildings.— Improved 
steam power brick machine, illustrated. — A new 
style stamped ceiling, illustrated.— The telether- 
mometer or distant temperature indicator.— The 
improved Thatcher furnace, illustrated.— Improved 
sash chains and fixtures, illustrated.— An improved 
sliding door latch, illustrated.— Alum in ite in ce- 
ment plaster.— Fire losses of 1893.— Graphite 
paint.— The Columbian sash and door lock, illus- 
trated.— An improved sash lift, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cente. Forty large quarto pages, equal t» about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural. Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to avpearinthe following week's issue 



The new material, ** Linenoid," Westfleld, Mass. 

" U. S." metal polish, lndianapoiis Samples free. 

Improved iron planers. W. A. Wilson, Rochester, N.Y. 

For coal hoisting engines. J. S. Mundy, Newark, N. J. 

Handle turning machinery. Trevor Mfg. Co., Lock- 
port, N. T. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Wanted— Light machinery or specialties to build. P. 
G. Fleming's Machine Works, Elizabeth, N. J. 

Pipe frame truck baskets, steel and wooden trucks, 
etc. L. M. Moore, Rochester, N. Y. See page 399. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders, R.Dudgeon.24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laiebt and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

Carborundum — hardest abrasive known. Send for 
prices of wheels, powder, etc. The Carborundum Co. 
Monongahela. Pa. 

Models and experimental work. Small articles made 
in quantity for the trade. For catalogue, etc , write L. 
G. Winn Mfg. Co., Indianapolis. 

Guild & Garrison, Brooklyn, N* ¥., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science,"by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N.Y. 

Forthe original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

By Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 



serious foam. We assume, although you do not state it, 
that a little sugar goes into the boiler with the soda, 
which we have no doubt is the cause of the foaming. As 
a remedy, the water that leaks into the steam chamber 
should be blown out and wasted by an outlet in the pipe 
leading to the heater. 

(5799) E. P.W. asks (1) how to make 

carbonic acid gas. A. Pour hydrochloric acid on marble 
dust. 2. What pressure it takes to liquefy ? A. 36 
atmospheres at 33° Fan. 3. How to condense itafter ex- 
pansion? A. By pressure applied by a pump. 

(5800) R. S. C. asks: 1. How are the 
spots made on the barometer which 'you will find in- 
closed ? A, They are marked with a cobalt compound ; 
possibly the chloride. 2. How is fuse wire made for 110 
volts ? A. Fuse wire is calculated for amperage, not for 
voltage. 3. How should the hand power dynamo de- 
scribed in Supplement, No. 161, be wound to give about 
12 volts, to run an electric dental mallet? A. Use a drum 
armature with 500 turns of wire. See our Supplement, 
No. 599. It is better to make the whole core of iron 
washers. 4. Where can I get the directions for making 
a steam siphon ? Also what size suction and discharge 
pipe should I use for a quarter inch steam pipe ? A. The 
size of discharge nozzle should be from two to three 
times the diameter of the steam nozzle. The smaller 
size for greater elevations, suction five times diameter of 
steam nozzle. The steam nozzle should be taper like a 
short hose nozzle and stop at three times its diameter from 
the discharge pipe mouth, which would be bell shape, to 
allow an easy entrance of the water. We have no de- 
tailed illustration of the siphon ejector. 5. Can the tele- 
phone used by the Bell Telephone Company be made 
by anybody after the last of January ? A. The receiver 
can, not the transmitter. 
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or no attention will be paid thereto. This is for our 
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give date of paper and page or number of question. 
inquiries not answered m reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
B ii vers wishing to purchase any article not advertised 

in our columns will be furnished with addressee of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 

marked or labeled. 



TO INVENTORY. 

An experience of forty-tour years, and the preparation 
of more than one hundred thousand applications for Da- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad onapplication,and persons 
contemplating the securing of patents, either at home or 
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which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
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(5796) A. M. S. asks : 1. I have a small 

electric battery motor rated at one-sixth horse power at 
10 volts. Now I wish to run it from a lampcurrent from 
an Edison standard dynamo rated at 8 1-5 kilowatts, 125 
volts,with 60 amperes as working load. How shall I pro 
ceed? Shall I have to put any lamps in the circuit? If 
so, how many ? A. According to your figures, your mo- 
tor can absorb a maximum of 7 l A amperes at 10 volts. 
If used on a 185 voltcircuit, you must put lamps or other 
resistance of 11 ohms and 10 amperes capacity in circuit 
with it. The system would involve great waste of 
energy. Sixteen 28 candle 31 volt lamps, four in parallel 
and four in series, or ten 94 candle power lamps in par- 
allel, would give the result approximately This Is on the 
assumption that the motor is shunt wound. 2. What 
would be the results to motor should I put on full po- 
tential of 1 i volts ? The motor is wound as follows: 
Armature 3 coils 1% pounds No. 21 wire, field magnet 
single coil of 4 pounds No. 16 wire. A. It would burn 
out both field and armature. 

(5797) D. D. W. writes : 1. Is the one 

horse power eight light dynamo, Supplement, No. 600, 
a high tension machine ? If not, what is a high tension 
and also low tension current ? A. There is no such 
thing as a high tension or low tension current. A circuit 
can be thus described, reference being made to the 
maximum difference of potential existing between any 
two points of it. 2. With one-half horse power will it 
give about one-half as much current ; one-fifth horse 
power, one-fifth as much current, as with one horse 
power ? A. On short circuit this would be the general 
effect; on a circuit of high resistance the voltage 
would vary mostly; on an intermediate circuit both 
voltage and amperage would vary. 3. Will motor Nos. 
641 and 161, with drum armature, run all right with cur- 
rent from this machine ? A. The voltage is too high for 
the motors mentioned. 

(5798) J. O. F. asks : If a small amount 
of caustic soda water accidentally introduced into steam 
boilers with feedwater would cause priming ? We boil 
our double effect with very strong caustic soda water and 
have a considerable (inaccessible) leak, which, when steam 
is shut off and vacuum broken, allows the soda to enter 
the steam chamber, and when steam is again turned on is 
blown into feedwater heater. There can certainly be but 
a very small amount, but am unable to account for the 
behavior of boiler water otherwise. A. Pure caustic soda 
in small quantity will keep a boiler clean from incrustation 
by frequently blowing off the boiler, and will not cause 



Acid and caustic alkali, makingnitric. Lunge & 

Lyte 514,124 

Addressing machine. E. E. Hanna. 514,363 

Advertising, apparatus for successively isplay- 

ing tablets for. F. J Beaumont 514.315 

Advertising cards, means for displaying, R.Hay. 514,072 

Aerial vessel, J. B. Blanchard 514,408 

Aerial vessel, S. Spaeth 514,287 

Alarm. See Electric alarm. Fire alarm. Over- 
flow alarm. 
Alkali and lead chloride, making caustic, Lyte & 

Lunge 514,125 

Aluminous minerals, purifying, H. F. D. 

Schwahn : 514,039 

Aluminum fluoride, making, W. Ackermann 513,971 

Animal shears, J. K. Priest -614,273 

Animal trap, C. Franke 514,068 

Arch support, water purifier, and heater, G. W. 

Collin 514,349 

Asphaltic composition powder for roadways, pro- 
ducing, C. H. Slicer *■ 514,045 

Atomizer. W. Hugershoff. ; 514,190 

Automatic sprinkler, R. W. Newton 514,161 to 514*163 

Axle box lubricator, J. S. Patten 514.379 

Ballot folder, I. W. Litchfield 514,013 

Banjo, C. E. Dobson 514,311 

Barium, purifying native sulphate of, H. F. D. 

Schwann 514,040 

Bat, baseball, C. Jacobus 514,420 

Bathing apparatus coupling, J. J, Hentze 514,321 

Battery. See Electric battery. Secondary bat- 
tery. 

Beam anchor plate, A. E. Krause 514,151 

Bed bottom, spring, M. C. Silver 514,386 

Bed, folding, C. B. Adriance 514,402 

Bedstead, folding, P. G. Le Dan 514,326 

Bicycle, Moehn & Graves 514,196 

Bicycle, H. M. Pope 514,382 

Bicycle supporting attachment, A. K. Sherwood.. 514,044 
Binder for papers, etc., temporary, E. L. Brund- 

age 513,979 

Bit. See Drill bit. 

Bit, A. A. Bourgeons 514,178 

Blower, centrifugal, G. W. Poole 514,381 

Board. See Cutting board. 

Boiler. See Steam and hot water boiler. 

Boiler flue scraper, automatic, Kingsland & Hill .. 514,195 

Boiler tubes, rake or scraper for cleaning, 8. & Zj. 

C. Abraham ^ 514,111 

Bookcase and display cabinet, revolving, R. H. 

Ober .... 514.270 

Bottle opener, capped, W. Painter 514.200 

Bottle washer, H. Portev in 514,334 

Bowl or washbasin, set, S. P. Crosswell 514,214 

Bowling alley, A. B. Crounse .< 513,988 

Box. See Feed box. Knockdown box. Packing 
box. Paper box. 

Box cover, removable, D. Cree 514,144 

Box fastener, J. Davy 514,416 

Boxes, opener and handle for shoe polish or 

other, J. F. Smith 514,285 

Brake. See Car brake. Car and air brake. 

Brick drier, A. F. Barron 514,406 

Brick kiln, continuous, T. Green.. 513,999 

Bricks, method of and apparatus for forming, H. 

H. Keller 514,421 

Bridge gate. F . Carlson 514,064 

Broom and lantern holder, combination, J. C. 

Huxhold 514,122 

Burner. See Gas burner. 

Buttonholestripand making same, F. A. Cook.... 514,415 

Cabinet, P. Marvel 77. 51i,126 

Cable grip, J. A. Tauberschmidt 514,389 

Can. See Seamless self-opening can. Shipping 
can. 

Can opener, I. W. Low 514,014 

Canopy, W. Cole, Jr 513,984 

Capotasto, L. L. Filstrup 514,263 

Car and airbrake coupling, S.J. Galloway 514,184 

Car brake. J. Smith 514,286 

Car coupling, P. C. Brown Cr) 11,403 

Car coupling, H. C. Trask 514,291 

Car coupling, W. F.White 514,296 

Car fender, safety, G. Latz 514,234 

Car, railway, M.Le Grand 514496 

Car, railway, C. H. Newbury 514,332 

Car safety guard, street, G. T. Foster 514,121 

Car, safety non -telescoping railway, L. M. Wor- 

den.... 514,142 

Car ventilator, filtering. C. E. Bobbins 514,277 

Carriage curtain fastener, C. A. Belilen 514,346 

Carriage top, C. G. Ridout etal 514,383 

Cartridge, R. J. Gatling 513,997 

Case. See Bookcase. Show case. Traveling 

Casb register and indicator, O. Tverdal .. ..514,292, 514,293 
Cash registers, combined draw ejector and lock 

for, BrownA Welty 1.. 514,062 

Cash registering and indicating machine, J. J. 

Webster 514,174 

Cash registering machine, A. Webster 514,173 

Cash registering machine, J. J. Webster. 514.175 

Cash registering machine, J. J. & A. Webster 514,176 

Caster, J. R. Sutliff 514,247 

Chain, drive, R. J. Ha ill 514,001 



Chair. See Reclining chair. Shoulder and back 
bracina chair. 

Check carrier, sales, W. M. Kinnard 514,010 

Check, identifying, N. H. Bledsoe 513,978 

Chemical flask, A. E. Onterbridge.Jr 514,426 

Chimney attachment or cowl, G. Blankley 514,252 

Chuck, D. P. Johnston 514,008 

Chuck, drill, O. K.Schmidt 514,165 

Churn, J. A. Grant 514,358 

Churn, A. Schuyler 514,095 

Churn dasher. J. W. Ricker 514,164 ' 

Cigar box lifter, J. Deutsch 514,181 

Cigar holder, P. Sattelkau 514,280 

Cigarette machine, A. Moonelis 514,238, 514,240 

Cigarette wrapper cutting machine, A. Moonelis. 

514,236, 514,237, 514,239 

Circuit controller, E. J. McEvoy 514,019 

Clamp. See Dental clamp. Door or window 
clamp. 

Clover huller feeder, Kailor& Reeves 514,193 

Coal, duplex revolving screen for cleaning and 

grading, L. Aulmann 513,973 

Comband comb cleaner, A. Brunner... 513.980 

Commutator brush, J. F-Kester 614,150 

Condenser, surface, O. M. Row 514,338 

Cooking, broiling, baking, etc., apparatus for, M. 

E. Jehu. 514,079 

Copper, etc., method of and apparatus for the 
electrodeposition and refining of, L. S. Ran- 
dolph 514,275 

Copy holder, E. Kelsey 514,194 

Copying press, letter, J. H. Taylor 514,204 

Core making machine, E. Grant 513,998 

Corset stays, machine for making, H.C. Cook 514,313 

Corset steel, C. Schoil 514,242 

Coupling. See Bathing apparatus coupling. Car 
coupling. Hame coupling. Insulated pipe 
coupling. Shaft coupling. Tubular coupling. 

Cradle or crib, extensible, C. B. Adriance 614.401 

Crane, hydraulic, G. W. Zastrow 514,251 

Creameryapparatus, G. T. McLauthlin 514,021 

Crusher, W. W. Sly 514,097 

Cultivator, G. M. Clark 514,210 

Cultivator, straddle row, G. M. Clark 514,209 

Curling iron, D. Barrett 514,430 

Currycomb, W. Ransweiler 514,031 

Curtainorsbade rollers, adjustable .hanger for, 

S. R, Smith 514,046 

Cut-out block, E. J. McEvoy... 514,018 

Cutter. See Sod cutter. Weed cutter. Wire 

Cutting board, J. T. Sheffield 514,096 

, Dental clamp, J. M. Strout 514,289 

Dental handpieces, angle attachment for, F. K. 

Hesse 514,073, 514,074 

Dentistry, mechanical, L. Robertson 514.201 

Derrick, S. R. French 514,355 

Desk, curtain, J. F. Wilmot 514,108 

Desk or table article, W. & L. Dorsam 514,351 

Digester, E. Meurer 514,197, 514,374 

Digger. See Potato digger. 

Dipper socket, G. W. Knapp 514,230 

Dish, supported, J. B. Timberlake. 514,205 

Disinfectant and preparing same, P. Molyneux. . . 514,235 

Door guide and stop, G. A. Colton 513,985 

Door or window clamp, G. W. Lake 514,085 

Draught equalizer, W. Wigham ... 514,105 

Drill. See Ratchet drill. 

Drill bit and reamer for earth boring, A. G. P. 

Creed 513,987 

Dynamo, alternating, J. J. Wood 514,140 

Dynamo and motor, M. Waddell 514,047 

Earthenware articles, apparatus for moulding, J. 

Meir 514,373 

Eggcrate,J. West 514,051 

Elastic materials, device for closing breaks in, C. 

L. Dreher 513,990 

Electric alarm, Sauer & Hentzschel 514.202 

Electric arc light fixture, S. Bergmann 514,058 

Electric battery, F. Bayer 514,115 

Electric conductor. H. F. Chick 513,982 

Electric con'ductor, underground, H. A. Seymour 514,133 
Electric currents, load governor for, F. E. Pritch- 

ard 514,030 

Electric currents, means for generating, N. Tesla 514.168 

Electric light, in candescent, N. Tesla 514,170 

Electric machine, magneto, A. J. Potter 514.241 

Electric meter, C. Raab 514,131 

Electric motor, J. D. Ihlder 514,077 

Electric motor regulator, S. H. Short 514,429 

Electrical conductor, N. Tesla 514,16? 

Electrical resistances, instrument for measuring 

and regulating, G. B. Lawrason 514,325 

Electrode for use in the manufacture of chlorine 

and caustic soda, J- Greenwood 514,318 

Electrode, secondary battery, J. & L. Legay, Fils. 514,267 

Electrolier, E. E. Clif t 514,305 

Electrostatic instruments, induction mechanism 

for, Ayrton & Matber 513,975 

Elevator. See Screw elevator. Straw elevator. 

Elevator, J. Naylor. Jr 514,023 

Elevator motor, electric, J. D. Ihlder 514,078 

Elevator safety device, W. P. Kidder 514,123 

Elevators, means for counterbalancing, B. C. 

Keeler 514,009 

Embroidering machine, R. Spengler 514,133 

Emery wheels, manufacture of, O. Terp 514,391 

End gate, wagon, C. Hotz 514,076 

Engine. See Gas engine. Reciprocating engine. 
Steam engine. Steam or other fl uid pressure 
engine. 

Engine, Atwood & Perkins, Jr 514,054 

Engine attachment, steam. A. Normand 514.333 

Engraving plates, composition of matter for mak- 
ing chalk, Miller & Crosse 514,015 

Envelope machine,* J. R. McDonald 514,199 

Farm gate. W. H. H. West 514,102 

Feathers, machine for separating or sorting, L. 

H. Lorch - 514,372 

Feed box, folding, R. H. Scbmidt 514,203 

Fence, D. P. Henninger 514,366 

Fence, W. Windus 514,250 

Fence gate, wire, W. W. Halladay ; . .. 514,319 

Fence tension device, wire,_H. C. Pratt 514,130 

Fence wire ratchet* G. W. Williams 514,106 

Fence wire stretcher, M. Dixon 513,989 

Fence wire stretching device, Stevens & Case 514,288 

Fender. See Car fender. 

Fermenting mixtures, apparatus for preparing 

and manipulating, B. Sch umm 514,340 

Fertilizers, converting hair into, J. J.Seldner 514,042 

Fertilizers, making, J. J. Seldner 514,043 

Fibers of reed cane, separating, T. E. Phillips, 

514,027, 514,028 

Fil e for newspaper clippings, G. W. Sherman 514,2*4 

Fire alarm and sprinkler, w. A. Guthrie 514,362 

Fire alarm, automatic electric, W. A.Guthrie.... 514,361 

Fire alarm telegraph, auxiliary, J. Sachs 514,279 

Fire escane, C. Aller 513,972 

Fire escape, S. H. Roper 514,094 

Fire extinguisher, R. W. Newton 514,160 

Fire extinguishing apparatus, automatic, N. Lom- 
bard 514,154, 514,155 

Fire extinguishing apparatus, sprinkler head for 

automatic, W. 8. Gray 514,220 

Fire trap for elevator shafts, automatic, T. G. 

Lamb 514,423 

Flask. See Chemical flask. Moulder's flask. 

Float and sinker attachment, P. S. Redfleld 514,034 

Floorcloth, method of and apparatus for manu- 
facturing, H. W. Godfrey etal 514,186 

Flour bolt, W. D.Gray 514,317 

Fly exterminator, H. Hungerf ord 514,227 

Fly screen, M.J. Tenney 514,390 

Fork. See Pitchfork. 

Fortune telling machine, coin-operated, F. F. 

Dennis 514.418 

Foundry use, rap and draw pin for, E. T. Wires. .. 514,400 
Furnace. See Gas furnace. 
Gauge. See Pressure gauge. 

Gas burner, oil, J. M. Ferguson 514,218 

Gas burner regulator, Brooks & Wolfreys 514,143 

Gas engine, B. H. Coffey 514,211 

Gas engine, H. Pokony 514,271 

Gas engine, vapor, W.W.Grant 514.359 

Gas furnace, natural, F. Denz 514,310 

Gas making apparatus, C. C. Gilmore 514185 

Gas regulator for water heaters, A. H. Scnlueter. 514,428 
Gate. See Bridge gate. End gate. Farm gate. 
Fence gate. 

Gate, O. C.Miller 514,375 

Gate controlling apparatus, head. Winder & Car- 
penter 514,399 

Governor, W. H. Watson 514,294 

Governor for reversing engines, C. Hammen 514,187 

Grain binding machine, C. A. Postley 514,029 

Gratebar.J. M. Sinclair 514,136 

Grate, open fireplace, W. L. McDowell 614,269 

Grip testing machine, T. E. J. & W. Schaibly 614,281 

Guard. See Car safety guard. Railway cattle 
guard. 

Gun, compressed pulp, W.B. Benson 514,407 

Gun, machine, F. M.Garland 513,995 

Guns, lever action for breakdown, G. W. Cilley... 514,414 

Hame, Hunter & Blankley 514,368 

Hame coupling, A. F. Pine 514,129 

Hammer, spring, F. P. Sbepard 514,385 

Hand rake, wheeled, J. L. Myers 514,017 

Handle for pans. tubs, etc., J. S. Brown 514,410 

Harness, L. Middleton 514,092 

Harrow, disk, G. M. Clark 514,208 

Harrow, soade, J. Drader 514,066 

Hasp lock, C.T.Spencer 514,341 

Hat bodies, method of and means for developing 

dyedstiff. R. Eickemeyer 513,992 

Hay loader, C. M. Gates .-, 513,996 

Heater. See Hot water heater. 



Heater, J. Hauser 514,145 

Hoe, weeding, A. Evans 514,419 

Hoist drum for discbarge apparatusof coal or ore 

docks, D. T. Denton 514.262 

Holdback, vehicle, W. Fin lay 514,219 

Hook. See Lacing hook. Picture hook. 

Hop torrefying apparatus, G. L. J aeger 514 ,265 

Horse stopping de wie,H.J.H. Toft 514,100 

Horseshoe, W. R. Kinnear 514,011 

Hot water heater or steam generator. C. Phelps.. 514,026 

Hub detaching device, wheel, G. H. Butler 514,348 

Huller. See Clover huller. 

Incubator, L. Kuhner 5 1*,08* 

Inb lE,A.M.Adsit 514,298 

Inhalers, apparatus for heating air for, W. S. 

McLean 514,022 

Injector, J. Morrison .- 514,093 

Insect tran, A . Y. Smith 514,388 

Insecticides or similar substances, apparatus for 

applying, G. Boas 514,253 

Insulated pi p« coupling, E.E. Clift 514,304 

Insulator, L. B. Gray 514,221 

Iron. See Curling iron. 

Ironing machine, H. E. Smith 514,137 

Ironing machine, M. E. Wendell. 514,049 

Jack screw, J. D. Lynch 514,091 

Joint. See Rail joint. 

Journal bearing, adjustable, E. W. McGuire 514,331 

Kiln. See Brick kiln. 

Knockdown box or crate, J. J. Herbert 514.367 

Lacing hook, shoe, C E. Van Norman 514,395 

Ladder, extension, J. R. McLaren, Jr 514,020 

Ladder, extension step, E. W. Hammon 514,223 

Lamp, W.B. Robins 514,036 

Lamp, argand, E. Miller, Jr 514,158 

Lamp, electric arc, R. M. Hunter 514,229 

Lamp, electric arc, W. B. Luce 514,425 

Lamp, electric arc, G. G. Wagner 514,138 

Lamp globe holdec arc, J. T. Dempster. 514,417 

Lamp nood, electric arc, 8. Bergmann 514,067 

Lath bolter, H. Joncas • 514,081 

Lathing, metallic, W. Eckstein 514,313 

Leg, artificial, D. Heranberger 514,226 

Life-preserver, W. S. Beale 513,977 

Liquid separator, centrifugal, C.J. Lundstrom.... 514.166 
Lock. See Hasp lock* 

Locks, tool for forming key slots in, W. H. Tay- 
lor 514,248 

Locomotive diaphragm, E. M. Roberts et al 514,337 

Locomotive running gear, R. Helmholtz 514,320 

Locomotives, motor controlling device for elec- 
tric, S. H. Sbort 514.135 

Loom shuttle, P. L. Kobertz 514,232 

Looms, electric shuttle motion for, L. W. Lom- 
bard 514,087 to 514,089 

Lubricator. See Axle box lubricator. 

Lumber, metal plated, C. D. Kubach 514,233 

Mail bag fastener, L. Arnold 514,404 

Mail bag fastener, S. M. Ferguson 514.183 

Measure for laying off dress charts, L. A. Call 514,063 

Measuring or indicating instrument, electrical, S. 

E. Hitt 514,075 

Measuring vessel, G. W. McKim 514,377 

Meat mixer, L Wagner 514,048 

Mechanical motor, P. Frichette 514,356 

Merry-go-round, J. Thompson 514,393 

Metal goods for artistic purposes, manufacture 

of, L. Hausmann 514.070 

Meter. See Electric meter. Water meter. 

Mirror, J. Jacobson 614,148 

Moulder's flask, TraversA Petersen 514,101 

Moulding making machine, Ahlvin & Tengdln 514,053 

Motor. See Electric motor. Mechanical motor. 
Mucilage, collapsible tube or package for, J. A. 

Symonds 514,290 

Music rack for musical instrument cases, J. A. 

Weser 5t4,W9 

Musical instrument attachment, G. Brown 514,259 

Nickel from copper, electrolytic separation of, P. 

D. Ricketts 514,276 

Nut lock, W.J. Devers 514,217 

Nut lock, L. D. Frenot 514,315 

Nut lock, J. W.Sehoaf 514,339 

Nut locking device, J. Walsh, Jr 514,397 

Ores, earths, clays, etc., separating and recover- 
ing the constituents of, H. V, To. Schwahn 514,041 

Ores, smelting, W. L.Austin 513,974 

Organ, R. Hope-Jones 514,146 

Overflow alarm for receptacles, R. Byrne 514,116 

Package, C. Nelson 514,159 

Packing box, H. B. Everest 514,354 

Packing for journals, manufacturing, H. B. Dev- 

lan 514,360 

Padlock, permutation, F. N. Silvey 514,387 

Paper box, ReberA Sefton 514d3*4 514,033 

Paper boxes, machine for making, E. A. John- 
ston 614,149 

Paper sheets, method of and apparatus for mak- 
ing, separable, C. S. Bird 514.059 

Pastry tin, A. Eiche 513,991 

Phosphate rock, apparatus for treating, S. 

Hughes : 514,006 

Picture hook, J. B . Hall 514,222 

Pill machine, A. Colton 513.986 

Pin, C. D. Rutherford 514,132 

Pipe wrench and cutter, combined, J. Green 514,000 

Pipe wrench and cutter, combined. N. E. Smith.. 514,166 

Pitcbf ork, A. E. Hammarstrom 514,069 

Pitching machine, H. Torchiani §14,172 

Plane, carpenter's, C. S. Hinnershotz 514,226 

Planter and fertilizer distributer, combined.A. J. 

& B. M. Harrington 514,071 

Planter seed dropping mechanism, N.S.Burch... 514,411 

Plaster composition, J. H. Glenn 514,357 

Potato digger, A. H. Dodd 514,065 

Power, electrical transmission of R. M. Hunter... 514,228 

Precious metals, recovering, W. P. Miller 514,157 

Press. See Copying press. 

Pressure gauge. W. H. Bristol.... 514,266 

Pressure gauge, bourdon, W. H & E. H. Bristol. . 514,256 
Pressure gauge, recording steam, W. H. Bristol.. 514.257 
Printing carpet yarn, apparatus for, W. Shaw.... 514,282 
Protector . See Tree protector. 

Pump,J Rieppel 514 336 

Pump, rotary, V. Bries.... 514,061) 

Rack. See Music rack. 

Rail chair, G. H. Sellers 514,243 

Rail joint, R.He.rman 514,224 

Railway cattle guard. J. M. Lee 514,152 

Railway, closed conduit electric, F.M.Ashley 514,112 

Railway collisions, device for preventi ng, Klaffky 

& Faltinowsky 514,083 

Railway conduit, electric, F. M. Ashley 514.114 

Railway, conduit electric, R. C. Beardsley 514,056 

Railway crossing, C. H. White .* 514,343 

Railway, electric, F. M.Ashley 514.113 

Railway, electric, O. A. Enbolm 514,120 

Railway electric signaling apparatus, E. C. Wiley 511,398 

Railway rail support, G. W. Cady 514,179 

Railway, series electric, M. A. Cattori 514,303 

Railway signal , F. L. Dodgson 514,118 

Railway signal, A.H.Johnson 514,192 

Railway switch, A. F. Schinner 514,037 

Railways, closed conduit for electric, H. A.Sey- 
mour 514,134 

Bake. See Hand rake. 

Ratchet drill, double-acting, J. Meahl 514,127 

Reciprocating engine, N. Tesla 514,169 

Reclining chair, J. C. Allen 514.403 

Reclining chair, S. A. Chase 513,981 

Reel. See Wire holding reel. 
Register. See Cash register. 

Rheostat, J. T. Birch 514,301 

Sasb balance, A. M. Howard 514.805 

Sash fastener, H. W. Rboads 514,035 

Sash holder, Leverett & Ramsay 514,328 

Saw, circular, J. E. Bott 514,207 

Saw, combination hand, J. O. Johnson 514,*80 

Sawmills*, variable friction feed mechanism for, 

W.Fleming „ 514,314 

Scissors or shears, P. Kampbaus 514,082 

Scoop, M. L. Schoch 514,038 

Screen. See Fly screen. 

Screw elevator, portable, J. T. Ayers 514,299 

Screw making machine, D. P. Johnston 514,007 

Seaming machine for sheet metal ware, R Flani- 

gan 513,994 

Seamless self-openi ng can, E. Norton 514,025 

Secondary battery. H. H. Carpenter 514.2*0 

Separating machine, O. M. Morse 514.016 

Separating solids from sludge, apparatus for, W. 

Birch 514,300 

Separator. See Liquid separator. 

Shaft, adjustable, A. M. Howard 514,004 

Shaft coupling, safety. C. A. Sellon 514,384 

Shears. See Animal shears. 

Shipping can, C. Wright 514.052 

Shoestring fastener, S. J. Simmons 514,284 

Shoulder and back bracing chair, Harvey & Amos 514,189 

Shoe case, J. Lochner 514.268 

Sifter, mechanical ash, W. Christie 514,261 

Signal. See Railway signal. Three-position sig- 
nal. 

Signaling apparatus, E. R. Wilder 514,297 

Signaling device, electric, J. N. Connolly 514.212 

Signaling system, Noyes & Winterhalder 514,128 

Slate attachment, J. M . Davis 514,117 

Sod cutter and crusher, D.E.Reardon 514,335 

Soldering composition, H. Willoughby 514,107 

Sole slittingmachine, L. P. Hawkins 514,364 

Spinning mule, self-acting, J. Moorhouse 514,330 

Sprinkler. 3ee Automatic sprinkler. 

Square, carpenter's folding, E. C Perry 514,380 

Steam and bo t water boiler, R. McGregor et al 514,876 

Steam engine. G. Vyne 514,396 

Steam or other fluid pressure engine, C. F.Wenn- 

berg «4,295 
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Step or stair cover, a B. Whaley 514.342 

Stool attachment, T. S. Crapp 514,807 

Stove, hay or straw burning, J. H. Linton 514,086 

Stove hood, T. Li. .lornor etal 514,008 

Straw elevator, pneumatic, F. F. 1 .and is 514,266 

Sugar, centrifugal machine for steaming, S. S. 

Henwonli 514,284 

Sugar from cane, extracting, De Coninck & Burr- 514,431 

Sunshade for hats, etc., J. Roedel. Jr 514,278 

Suspender plate and cast off, A. C. Knothe 514,231 

Swaging machine, A. 1. Jacobs 514,147 

Switch See Railway switch. 

Switch operating device, pneumatic, F. L. Dodg- 

son 514,119 

Syringe, C. A. Heal 514378 

Table service, article for, A. & A. Iske 514,322 

Tea balls, strainers, eta, holder for, J. S. Pea- 
body 514,427 

Temperature compensating device, W. H. Bristol 514,258 

Tenpin, W. Krumbeck 514,323 

Three-position-signal, H. Johnson 514,191 

Tire, pneumatic. W. S. Callaghan 514,412 

Tobacco drying apparatus, W. W. & C. M. Knott. 514,370 

Toe tip applying machine. W. H. Leigbton 514,424 

Toilet articles, calendars, etc., holder for. Eng- 
lish & Gladwin. 514,182 

Tool, combination, R. L. Davis .- 514,308 

Torpedoes, means for conducting, positioning, 

and exploding, J. Olark 513,983 

Traction wheel, H. Broom etal 514,061 

Trap. See Animal trap. Fire trap. Insect trap. 

Traveling case, F. I. Leonard 514,327 

Treadle-attachment. A. Prader 514,272 

Tree protector, p. Clines 514,306 

Tricycle, M.Bernier 5K206 

Trolley wire shield, L. Eschner 514353 

Trolley wheel shield, electric, H. 8. Prayn 514,274 

Truck, electric ear, C. F. Winkler 514,109 

Trunk, H. D. Thacker 514,099 

Tubular coupling, G. L. Barnard 514,055 

Turning machine, CM. Davis 514,215, 514,216 

Typewriting machine, T. F. Woodward 514,141 

Typewriting machine attachment, E. S. Barnett.. 513,976 

Upholstery spring support. J. T. Hanrahan 514.002 

Valve, automatic air brake, H. M. Lofton 514.153 

Valve, check, J. F.Tinley 514,098 

Valve for regulating the outflow of liquids, P. 

Erichsen 514,852 

Valve gear, steam engine, A. Nicholson 514,024 

Valve, steam engine distribution, J. Thorn 514.392 

Valve, straightway, J. M. Coale 514,180 

Valves in air brake couplings, device for auto- 
matically opening, C. F. Bane 514,405 

Vaporiser, W. M. Kellogg 514,422 

Vehicle top, F. Buob 514,347 

Ventilating and heating apparatus, G. H. May- 

nard 514,329 

Ventilation of buildings, W. M. Decker 514,309 

Ventilator. See Car ventilator. 

Vise, bench, M. G. Lewis 514,012 

Vise, parallel, W. Whitehead -.. 514,344 

Wagon body, C. A. Erickson 514,067 

Wagons, device for attaching nay loaders to, T. 

A J. Husmann 514,369 

Washer. See Bottle washer. 

Watch holder, V. Wesely 514.050 

Water closet apparatus, P. White 514,103 

Water closet bowls, flushing device for, E. C. 

Stover 514,245 

Water closet flushing tank, P. Harvey 514,188 

Water closet flushing valve regulator, R. Wright. 514,110 

Water meter, disk, J. Thomson 514,171 

Water pipes, device for regulating and relieving 

pressure in, van Everen & Henderson 514,394 

Water supply system, S. D. Love 515,090 

Weather strip, N. N. Hazelton 614,365 

Weed cutter, R. H. Douglass 514,312 

Wheel. See Traction wheel. 

Wheel, W. S. Brelsfoaid 514.409 

Wheel, Grayson & Crecelius 514,360 

Whist, apparatus forplaying duplicate, J.G.But- 
ler 514,302 

Wire cutter, J. Brady 514,254 

Wire holding reel, A. Wickey 514,104 

Wire loops, attaching. H. J. Welch 51«,177 

Wire stretcher. E. A. Euatice 513,993 

Wire webs, mechanism for weaving, Lake & 

Rishel 514,324 

Wire working,.hand tool for, G. D. Lockwood 514,371 

Wool, apparatus for . removing vegetable matter 

from, J. Chase 514,413 

Wrench. See Pipe wre ch. 



DESIGNS. 

Brush holder, tooth, C. L. Wagandt 23,038 

Buckle, sash ribhon, W. A. Fearn,... 23,032 

Burner, E. L. Bearse., _..., 23,035 

Cane handle, A. Krouse ...:.. 23,039 

Celings, corner piece for metallic, W. S. Grafton.. 23,052 
Ceilings, miter piece for metallic, W. S. Grafton. . 23,054 

Ceilings, T^piece for metallic, W. S. Grafton 23,053 

Coffin plate. H.I. Hirschfeld.... 23,043 

Game board, H.Gardner 23,036 

Handle bracket, J. I. Flanagen 23,037 

Knife, J. T. Curran 23,034 

Metallic finishing plate, E. C. Ewing etal 23,044 

Metallic finishing plate, W. S. Grafton 28,045, 23,046 

Moulding, metallic, W. S. Grafton 23,047, 23,048, 23,050 

Mouldings, corner piece for metallic, W. S. Graf- 
ton 23.051 

Mouldings, cross piece for metallic, W. S. Grafton 23,049 

Oilcan. J. Lines 23,042 

Pincushion support. A. Krouse 23,040, 23,041 

Waist, C.N. Chadwiek 23,033 



/ ~3)Ct*pertisements. 



ORDINARY RATES. 

Inside Page, each insertion . - 75 cents a line 
Hack Page, each insertion ... - $1,041 a line 

ty For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Seneca Falls Mfg. Co. 695 Water St, Seneca Falls, N.Y, 



I A T II C fi Shapers, Planers, Drills, Machine Shop 
IHI nLOi Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 



•AIR COMPRESSORS 
ROCK DRILLS, 

COAL CUTTERS 

Stone ChameungMaddnes! 

THE IHGERSOLJz, 

mum Building. 

26C0BTIANDTST. 

NewYopk. 




ICE-BOATS^THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full- Four engravings, showing mode of 
construction. Views of thetwo fastest ice-sailing boats 
used on the Hudson river in winter. S& H. A> Horafall, 
M.E. Contained in Scientific AsrefotCAw Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 
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AIR COMPRESSORS & 

GENERAL MACH IMERY ros ; 
IMlNINcTuNNEL I NG .*""'" 

RAND DRILLCo 23 Park P< ace rnvwi' 



WELL DRILLING MACHINERY, 

MANTJTACTOBED BT 

WILLIAMS BROTHERS, 
ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
'Catalogue. 

ADDRESS 

Williams Brothers 

ITHACA, N. Y. 
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Oil Well Supply Go. 

91 & 92 WATER STREET, 
PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price fiats, and dis- 
count sheets on request* 





BUY 
TELEPHONES 

That are (rood— not " cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States. 




Bipv/^i re ON BAST 
IV/TyLLS payments. 

New or 2a hand; lowest prices, larg- 
est stock; makers <fcoldestdealersin 
U.S. Wesell (verywhere. Oata./rtc 
HOUSE, HAZARD* GO. 16 BSt, /•ntia.lll. 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be inBtantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drille within i te range— a won- 
derfal economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Bockf ord, III, 





Highest Possible Quality. T* r# - ^„ . -*J 4-^. -* T *e most eom- 
Lowest Price. Seldallover I VllG\VrlU6l . pIete writln * 

the world. Ask for specimen of Illuminated m «/r machine made. 

Work. Write for particulars and pamphlet. Send 2 cent stamp for Calendar good for 250 years 
NATIONAL. TYPEWRITER CO. Twenty-third and ArchSts.-PHILADELPniAjPA. 
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MA fIiI°^ R - MECHANICAL ENGINEER OR ORAUMTSMAN ; 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home study by the method of THE COKRESPOND- 
KNCE SCHOOL OF MECHANICS. Scrnnton, Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 



TRADE MARKS. 

Antiseptics, Chemiscbe Fabrik auf Actien (vor- 

malsE. Schering) 24,188 

Baking powder, J. Butler 24.179 

Baking powder, Cleveland Brothers 24,178 

Beer, lager, Iroquois Brewing Company 24,171 

Boots and shoes other than rubber, F. L.May 24,163 

Canned food , all kinds of, Adam Roth Grocery 

Company 24,177 

Coffee, Alkire Grocer Company 24,173 

Cosmetic, lotion, cream, jelly, and soap for the 

toilet. Sylvan Toilet Company 24,186 

Cycles, Fenton Metallic Manufacturing Company. 23,169 

Disinfecting product, Lebon & Salomon 24,189 

Dyes, family, Heitmann Brothers 24,183 

Eyelets for shoes, metallic, C. G. Bac 24,160 

Fish, Shute & Merchant 24,181 

Flour, wheat, Everett, Aughenbaugh & Company. 24,180 
Fruits, California, Claremont California Fruit 

Growers' Association 24,176 

Fruits, dried, L. Rosenstein 24,175 

Game boards used in connection with a series of 

numbers. W.Hoffman 24J58 

Grease, axle,Hisgen Brothers £4*196 

Gloves, kid, P. Centemeri & Company $4,161 

Hair dressing, Sylvan Toilet Company -84,184 

Jewlery having artificial diamond settings, Sam- 
uels Brothers 24,159 

Lamp chimneys, W. E. Mayo 24,167 

Lamps, Heinrichs & Company 24,166 

Leather, artificial, Sbawmut Manufacturing Com- 

"pany 24,165 

Leather for wearing apparel and belting and valve 

leather, J. N. Eisendrath 24,164 

Lotions, toilet, S. Laehance 24,185 

Medicine, certain named, E. M.Johnson & Com- 
pany 24.194,24,195, 24,197 

Medicine for cholerine or diarrhea, J. W. Carson. . 24,199 
Medicine used as an injection, proprietary, H. F. 

Bader 24.193 

Milk, Orange County Milk Association 24,172 

Oils and ointments, hoof, C. F. Kissel 24,201 

OysterB, Haas Brothers 24,182 

Paper and envelopes, writing, Z. & W. M. Crane... 24,156 

Paper, book and letter, R. S. Patterson 24,157 

Paper holders, roll. National Candy Mould and 

Manfftcturing Company 24,168 

Pharmaceutical preparation for the skin, H. Fink- 

elpearl 24,191 

Pills, A. Schmidt 24.190 

Remedy for diseases of women, German American 

Drug Company 24,198 

Remedy for toothache, neuralgia, burns, and 

wounds, topical. E. OahlbauB 24,192 

Sirups, flavoring extracts, and phosphates, foun- 
tain, J. Hungerford Smith Company 24,174 

Soap, Wabash Soap & Chemical Company 34.187 

Trousers, HuJl & Company 24,162 

Veterinary remedies, J. F. Smith 24,200 

Whisky, J. Cartun 24,170 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Mtinn & Co., 361 
Broadway New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreig pate t* may also be obtained. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific Amehican on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 




IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufacturer] 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., CirTti, ,0. 




NICKEL 

E AND 

I ELECTRO-PLATING 

Apparatus and Material. 

THE 

Hanson & VanWinkle Co 
Newark. N. .1. 

81 IdBERTy 8T., JT. V. 

23 8. Canal Street, 
Chicago. 



ICE-HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Fom 
engravings. Contained in Scientific American Sup- 
plement, No. ;>!>. Price 10 cents. To be had at this 
office and from all newsdealers. 




"ECONOMY IS WEALTH." 

Canvassers wanted to sell the 
Improved Hall Typewriter 

Writes all lnngiuiges. 
Price, 830 . G reat inducements 
to agents. iy Send for catalogue 
and terms. Address 

N. TYPEWRITER CO., 
611 Washi ngton Street. Roe ton. Mau. 
tF" ilBiition Scientific American. 



MILLER &. VAN WINKLE 



- ..„„..,.„ ..»>!<<< X.J ._£ M - 

PERED COMPRESSION &EXTtN SlON SPRING S ' ~ 33 



A SPECIALTY. 



OFFICE&W0RKSI8TO24BRIDGEST. BROOKLYN. N.Y. 



Parsons Horological Institute. 

earn the Watch Trade 



Jfearr 



Engraving and Jewelry Work. 



PARSONS, IDE & CO, «^~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 




SINTZ GAS ENGINE GO. 



&RAND EAPIDS, 1D0H., 
U. 8. A. 
Manufacturers of the Sintz Sta 
tionary and Marine Gas and 
Gasoline Engines. Especially 
adapted for Boats and Electric 
.Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. KW~ Send for Catalogue. 
Mention this paper. 



WORTHLEY STALIi WORKS, 63 

Eun SU Boston, Mass., have sold 8000 of his 
Patent 2Mb. Slow Feed Oat Mangers. Price, 
81. 60. Van Ness Co.. 60 Warren St., N. T. 
W. Y. WARNER, WON. Broad Street, Phili 




?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialty of selecting stones for all spe- 
cial purposes, jy Ask for catalogue 

The CLEVELAND STONE CO, 

2d Floor. Wilshire, Cleveland, 0. 



IMACIC LANTERNS 



J. B. COLT & CO., NewVork, Mam 

Catalogues and infer nation' 



infer mgtio 



] 
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THE DENSMORE" 

Bid you ever consider that in typewriting the real work is performed at the 
keyboard— and the lessening of fatigue resulting from nm chine with light 
touch ? This is one of several essential features in which the Densmore 
demonstrably excels every competitor. 

Recently awarded contract to supply machines to the U. S. War Dep't. 

Now ready, the 1894 Model with strong new features, pronounced by Pres. 
Frisbee, Wells College, " a fine study," and by many others, **The World's 
Greatest Typewriter'* indeed. 

Represented in every large city. Pamphlets free. 

Densmore Typewriter Co. 202 Broadway, New York 



D'AMOUB & I/ITTIiEDAl-E, 

MACHINISTS AND TOOL MAKERS, 

204-206 East 43d St., New York. 
Drawings, Patterns, Models, and Experimental Work. 




VANDUZEN S JI^ M PUMP 

THE BEST IN THE W0RL0. 
Pumps Any Kind of Liquid. 

Always In Ord«r, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

200 (o 12000 Gallons per Hour. 
Cost $7 to$75e«ch. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cincinnati, 0. 



CONSULTATION 
AND ADVICE TO 



INVENTORS. 



Experimental work of every description. 

__ _ .,_ ,__ designed and built. H^" Send f c 

MALTBY MFG. CO., Brooklyn, N. Y. 



Automatic 
iend for circular. 




WORLD'S ELECTRICAL CONGRESS 

at ChiCHgo.— A ddresses of Prof. Elisha Gray. Prof. 
Thomson. Dr. Von Helmholtz, and Mr. W. H. Preece. 
Contained in Scientific American Supplement, 
No. 92.1. Price 10 cents. To be had at this office and 
from all newsdealers. 




"''Rl'BUSl^'ki&l 



Iron Chimney Gaps 



Send for circular of 
sizes and prices. 

WILEY &7RUSSELL 

MFG. CO., 

Greenfield, Mass., 

U. S. A, 



AMATEUR PHOTOGRAPHERS. 

Finish ^our own photos, on Celerite Paper. Requires 

no experience, long washings or expensive solutions. 

Entirely new process. Samples and full particulars free. 

CELERITE PAPER CO., cor. 26th and State Streets, 

Gerald Building, Chicago, U\. 




CLAY&T0RBENSEN,GL0UCESTER CITY, N.J. 

DESIGNERS & BUILDERS OF YACHTS, 
LAUNCHES „»° HOUSE. BOATS. 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEOKGE I*. CLARK, 

Box I*. Windsor Lacks* Conn* 



f 



Engineers and Architects should specify 

GRAPHITE PAINT 

for Bridges, Roofs, Structural Iron, and all ex- 
posed metal or wood surfaces. Warranted not 
affected by heat, cold, smoke, or chemicals. 
Dbtboit Gbaphite Mfg. Co., Detroit, Mich. 



MECHANICAL SCIENCE. — PKESI- 

denttal address before Section G of the British Associa- 
tion, by J. Head, M. Inst. C. E. An interesting paper 
showing that mechanical science is largely indebted to 
mechanisms as they exist in nature, if not for its own 
origin, at all events for much of its progress hitherto, 
and that nature must still be our guide. Contained in 
Scientific American Supplement, No. 930. Price 
10 cents. To be had at this office and from all news- 
dealers. 



A New and Valuable Book. 




12,500 Receipts. 70S Pages. Price $5. 

Bound in Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The workmay be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed In 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formula? used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam* 
pie articles, will find in it hundreds of most excellent 
suggestions. 

|y Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York* 
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Founded by Mathew Carey, 17S6. - 

HENRY CAREY~ BAIRD & CO. 

Industrial Publishers. Booksellers, and Importers, 
810 Walnut St.. Philadelphia. Pa.. TJ. 8. A. 

l»~Our new and Revised Catalogue of Practical and 
Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
enr.e applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



*TPHE Popular Science 
Monthly, now in its twen- 
ty-second year, discusses the 
practical sides of government 
and politics, domestic and social 
economy, education, sanitation, 
hygiene, food products and agri- 
culture, natural history, scientific 
exploration, discovery, inven- 
tion, the practical arts, the sci- 
ence of living. All articles are 
brief. The contributors are 
mainly specialists in their re- 
spective fields. 

Sold everywhere, 50 cents a copy. 
Subscription price, $5.00 a year. 
V. Appleton & Co., New York, 



GATES ROCK & ORE BREAKER 

Capacity op to 200 toss per boor. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Urease s combined. 

Builders of High Grade Mining 
Machinery. Send for (Catalogues. 

GATES IRON WORKS, 

50CSo. Clinton St*. Chicago 

136 C, Liberty Street, New York. 
287 C, iTanklin St., Boston, Mase 





DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment, \\ rite 
for pamphlet. {XT' Mention this paper, 

WILSON BAB DRUM MFG. CO., 
Drum !n position. LOUISVILLE, KT. 

KNITTI NG MAC HINERY. 

Knitted underwear Is in vogue. The best 
machinery for its manufacture, snch as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT &. WILLIAMS, 
ittlll E. Cumberland Street, 

Established 1865. Philadelphia, Pa., U.S.A. 




LIFE SAVING DEVICES.— A COL- 

lection of suggestions of devices for comm unicating be 
tween the shore and stranded vessels, offered to the 
I*ondon Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
Supplement, Nos. S4S. 849, 850, 851, 853, 
854,861, 862, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 







Riees Patent Medicated Hair Cloth Lined 

- - - HARNESS PAD for sore 

backs and necks on horses. 
A sure cure. An absolute 
rreventive. GEO. E. ELY 
& CO., Rochester, N. Y. 



JUST PUBLISHED. 




Thc J^emiiigton^jpcwrfter. 

As Perfect in Design and Construction as Original Ingenuity, Long 
Experience, and Constant Improvement can make a Writing Machine. 
It is Simple, Well flade, Practical, Durable, Easy to Learn and to Operate. 

Wyckoff, Seamans & Benedict, 3 %e B w ^0 Yo d r^ ,y, 




SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capajpe of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being ufleXl as a 
5 h. p motor This machine was constructed especially 
for-the benefit of the read era of the Scientific A mericrt-n, 
by Mr. W. S. Bishop, of New Haven Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a Bimple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
AMERICAN supplement. No. 865- PricelOc nts. To 
be had at this office and from all newsdealers. 



By Richard A. Proctor, F.R.A S. 

# # # 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use In North America. With descHptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this Is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
82.50, postpaid. 

MTJNlSr &; CO., Publishers, 

361 Broadway, New York. 




TELEPHONES, 

Receivers, Compound & Bar Magnets, 
Magneto Bells, Wire & Insulators. 

Castings and parts of all Scientific American 
Dynamos and Motors. Engine Castings. Elec- 
trical Supplies. |^ r Send stamp for catalogue. 

PALMER BROS., Mianus, Conn. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G.M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven witti 
advantage by a current derived from a battery, and 
whicb would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power, 
w ith 11 figures. Contained in fcCittNTiFio American 
Sitpplkmknt. No. 641. Price 10 cents. To be had at 
this'omce and from all newsdealers. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

to CHAS BESELERmaker2I8CENTREST. 

NELW YORK. 



Uini II1Q A TRKATISK ON VIOLINS. Old 
YIULinOi and new violins. Comparative merits, 
etc. Price 25 cents. Andrew Hyde, Northampton, Mass. 



HOW TO CONSTRUCT A VIOLIN — 

Full directions forthe construction of a first-class Stra- 
divarius violin. Illustrated with 7 diagrams drawn to 
a scale. Contained in Scientific American Supple- 
ment, No. 930. Price 10 cents. To be hud at this 
office and from all newsdealers. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

SUPPLYING WATER FOB 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Mi» Dairies, Country 

Residences, Stock Yaws, etc. Automatic, 

Efficient, Durable-, and 

Inexpensive. Send for 

fully illus. catalogue. 

^^T See illustrated notice 

in Sci. Am., p. 6, July 5, '90- 

Rlte'ft Hydraulic ' Engine 

Mff. Co., lioaiioke* To. 




OF INTEREST TO FOUNDRYMEN ! 

We wish to license a few more firms to manufacture 
our radiators, for steam and hot water heating, under a 
small royalty. This is a growing and profitable business 
specialty and 1b under strong patents. Will sell a com- 
plete outfit of flasks and patterns to start producing. 
No experimenting. Our late improvements make our 
radiators the best in the market. Agents wanted for the 
sale of our goods. Correspondence solicited from 
foreign countries. 

HOLLAND RADIATOR CO. 
Works, Bremen Ind. Office, 89 Lake St., Chicago, HI. 



STEM 




WOPHES5 



SET 

UK Gold Plated Watch Sent C, 0. D. on Approval 

Beautifully engraved and warramejl the best timekeeper in the 
world for the money, and equal in appearance to a solid gold wateh. 
Examine at express office, if satisfactory pay agent $3.50. Cut 
this advertisement out and return with order. Address 
W. HILL* CO., Wholesale Jewelers, 307 State St,, Chicago, ID 



MATCH MACHINERY, improved. 

Complete plants furnished. JOS. C. DONNELLY, 1209 
Buttonwood Street, Philadelphia, Pa. 



J Sound Discs are invisible, and I 
\ comfortable.- Relieve more cases of I 



DEAFNESS 



Ithanalldevicesintheworld. H.A. I 
Wales. gJ3 Ashland Block, Chicago. 




The Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other. Mill, and is conceded to be the only perfect 
pulverizing Will manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 
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mk CAV t A I \ I fflUt MARKsV 
^ COPYRIGHTS.^ 

CAN I OBTAIN A PATENT ¥ For a 

Srompt answer and an honest opinion, write to 
I UNN «fc CO ., who have h ad nearly fifty years' 
experience in the patent business. Communica- 
tions strictly confidential. A Handbook of In- 
formation concerning Patents and how to ob- 
tain them sent free. Also a catalogue Of mechan- 
ical and scientific boots sent free. 

Patents taken through Munn & Co. receive 
special notice In the Scientific American, and 
thus are brought widely beforethe public with- 
out cost to the inventor. This splendid paper, 
issued weekly, elegantly illustrated, has by far tie 
largest circulation of any scientific work in (She. 
world. S3 a y ar. Specimen copies sent free. 

Building Edition, monthly, *2.50a year. Single 
copies, <J5 c nts. Every number contains beau- 
tiful plates, in colors, and photographs of new 
bouses, with plans, enabling builders to show the 
latest designs and secure contracts. Address 
MUNN & CO., New York, 361 Broadway. 




WIFE 



CANNOT SEE HOW YOU DO 
IT AND PAY FREIGHT. 



ing Machine, with a complete set of at- 
tachments and f uartnteed for 10 pear*. Shipped any- 
where on SO day*' trial. JVo money requirsd wt ad- 
vance. 75.000 now in use. World's Fair Medal awarded. 
Buy from factory, s»tb dealers' and agent*' profit 
Write to-day for our LARGE FREE CATALOGUE. 

Orford Mfg. Co., 342 Wabast A?e., Chicago, LL 



SCIENTIFIC DIVERSIONS.— DE- 

scriptions of some interesting and easily performed ex- 

Eeriraents- Cold water made to boil by the heat of the 
and; the density of liquids illustrated; the draughting 
teetotum; the enchanted spiral; the wineglass pendu- 
lum-bob; steam balloons. With 6 figures. Contained 
in Scientific American supplement, No. 930* 
Price 10 cents. To be had at this office and from ail 
newsdealers. 



IRflw -STRUCTURAL & ORNAMENTAL ,r> 

'"W.STtCl. WORK FOR BUILDINGS. LAWN FEN lcJ 

Stable fittings crlv iron castings mldiumb. 

HtAVT WtltkHITO OROLR CAST WASHERS, BtM&roRCED STRAPS 
!< STIMWPS FOR TIMBER STRUCTURES, R . R TRESTltWORK.tlc 
SNEAO 3. BIBB, 711 - 14'r ST. LOUISVILLE KIT 



§2E.&a?SXr World's Fair Souvenir 

and figures on quantities to manufacturers, 

J. W. TAYIiOR, Owengs Building, Chicago, III. 



HATCH CHICKENS BY STEAM 

^^££S£ Excelsior Incubator. 




Simple, Perfect, Self-Regu- 
toting. Thousands in suc- 
cessful operation, Gaaran. 
teed to hatch a larger per- 
centage of fertile eggs at 
* " cost than any other 
iher. Lowest priced 
class Hatcher made. 
8TAHL, Qulncy.lll. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 



MONEY IN SPRING CHICKENS. 

he Hen Is Not In It. 

The invincible egg batcher 

„ doei the business. Price, 

_ 917.00. Big money. SencUcta. 

for Catalogue No. 46. It tells 

all. 260G sold In 1893. 

BUCKEYE INCUBATOR CO., Springfield.Ohio. 




Send Samples for prices to the Curtis 
Automatic Machine Screw Works, 
103 Court St., New Haven, Conn. 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

„nd all other Metal** Perforated as Required for Grate Cleaning and Min- 
ing Machinery, Woolen. Cotton, Paper and Pulp Mills, Kice, Flour ami Oil Mills, Sugar 
and Malt Houses, Distilleries, Filter PresseB, Stone, Coal and Ore Screens, Brick and 
Tile Works, Filters, Spark Arr sters,Gasand Water Works, Oil, Gas, and Vapor Stoves 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always In Stock' 
THE HARRINGTON «& KING PERFORATING CO., Chicago, ' 
And 284 Pearl Street, New York. 
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NEPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easier Obtained:". No Ice. No Hot 

Water Treatment, No Lead Salts, No Alum or other . hardeners endangering 
the durability of the image. Extreme simplicity of all operations. Printed, toned, 
and mounted In less time and with less trouble than any other paper. Does not 
bronze and does not fix out. Can be tr eated alike in summer as in wlnUfr* Has none 
of the defects of its rivals. fy Write for free sample sheets to 

Ii'i r DSi5e b /.. Nepera Chemical Co., Nepera Park, N. Y. 



NOT7V 

Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
120 Paget* and 111) Superb Outs added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
In Projecfcio n, Iridescent Glass, some points in Photo- 

§raphy, including Hand Cameras, Cane Cameras, etc.; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides. Study of the Stars, and a great deal of 
other new matter wbich will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price racloth,bymail,$4. Half morocco, $5. 

P^~ Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 




the STURTEVANT a 



send for Catalogues 

BFSTURTEVANT @ 

BOSTON, MASS. 



If you want the best Ijathe and Drill 



CHUCKS, 





BtTT 

WESTCOTT'S. [: 
Strongest \ 
Grip, Great- * 
est Capacity" 
and DurabU- 

ity. Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y„ U. S. A, 

Ask for catalogue in English, French, Spanish or German* 

First Pbizb at Columbian Exposition, 1893. 

llYDNflTI&Mi lts Gses and Abuses. The sci- 
fi I rHU I Ivlfl ■ ence easily acquired. Illustrated 
book, just out, $1.00. Address 
PROF. ANDERSON, S. A. 2., 182 State St., CHICAGO. 




P All An A Agency wanted for a good salable article 
UHI1HUH forCanada. Best facilities for pushing a 
good thing. Give lowest cash price, Bend circulars and 
sample to Maritime Supply Co., Box 3, St. John, N. B. 



rfflro mKswAMP. raw 



UARBACH & CO. 809 Filbert St Phila.Pt 



HOW TO CAN ASPARAGUS. —BY 

P. H. Scudder. Full and explicit directions f ortbe can- 
ning of asparagus in such a way as to produce a superior 
article possessing fill the flavor of the freshly gathered 
shoots. A valuable paper, showing that a farmer who has 
a small 3 or 4 h. p. boiler, a good barn, and a little knack 
for handling tools, and who is not afraid of hard work, 
willfind the canning business much more profitable than 
the raisingof oats, corn, potatoes, etc With 7 illustra- 
tions. Contained in Scientific American Sup- 
plement, No. 604. Price 10 cents. To be had at this 
office and from ali newsdealers. 



wooden TANK ^ ^ R A'--°^ S 

I FOB FOuUCATitmsSTOwERS -CCALDWELL CS 

I n? 217 E.MainSt. Louisville Ky. 



Jhe S cientific fl mencan 

PUBLICATIONS FOR 1894. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year - $3.00 
The Scientific American Supplement (weekly), one 

year, ---------- 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, ____---- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, -______-- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ----- 9.00 
Proportionate Rates for Six Months. 
This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



© 1894 SCIENTIFIC AMERICAN, INC. 
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Sftitntitit %mtmn. 



(February 17, 1894. 
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ORDINARY RATES. 

Inside Page, each insertion, - 75 cents a line 
Hack Pagre, each insertion, - - $1.00 a Hoe 

t^ Fob some classes of Advertisements, Special and 
Higher ratet^re required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is Bet in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Pnblication Office as early as Thursday 
morning to appear in the following week's issue. 




OVERMAN WHEEL CO. 



BOSTON. 

CHICAGO. 



NEW YORK. PHILADELPHIA. 

DETROIT. SAN FRANCISCO. 
OENVCR. 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

PatentedNov.lt, 1880; Oct. 20, 1891. 

Is stiff er and stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

COLD 
FORGED 



MACHINE SCREWS 
STOVE BOLTS 
LOCK CAP SCREWS 
SIDE KNOB SCREWS 
THREADED WIRES 



AMERICAN SCREW COMPANY, 

PROVIDENCE R. I. 



PARA60N " 

SPEED 
INDICATOR. 




Superior to all 
others on market. 
|y Send for Circular. 
1INTNER & SPORBORG, 
Gloyersville, N. Y. 




rJHE.HEW 

Branson 
Knitter.! 



This machine is nota chea. 
plaything. 30,000 in use in 
Factories and Families in 
this country. It is the ma- 
chine on which the "Seam- 
less" hose are made. Six 
Doz. Pairs an ordinary 
days work for 
girls and boys. 
It is the only 
really good Hand Ma- 
chine in America. For 
full particulars address 

Branson Mine -Co., 

504 ST. JOHN ST., 
PHILADELPHIA. PA. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fixndamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




BOLCIANO'S LITTLE CIANT 

will bun tour Sewing Machine and other Light Machinery. 

eek's Work Done -in a Day. No Plumbing Required. Delivered Free on Receipt of Price. 

Winstbd, Conn., October 2, 1893. 
'I'he Bolgiano Wateb Motoh Co., Baltimore, Md. 

Gentlemen :— I received your "Little Giant" Water Motor the 30th ulto. The 
Motor works wel, running at good speed, while sewing three or four 
thicknesses of woolen goods. I shall talk it up this week among my 
friends. Yours respectfully, 

GEO. F. SMITH. Agt. for New Home Sewing Machines. 
For Printing Presses, Lathes, 
Coffee Mills, Grindstones, Ice 
Cream Freezers, etc. 
Minneapolis, Minn., Dec. 4, 1893. 
The Bolgiano Water Motor Co., Baltimore, Md. 

Gentlemen :— We enclose you check for No. 2 Motor. It 
has givengreat satisfaction and is now being used to run a 
Printing Press and also an EmulsiQer, both of which require 
considerable power, and although it is attached to but a 
Jtf-inch tap, it runs both Press and Emulsifler easily. 

Respectfully, O. A. BLITHHN & CO. 

INTo. 3 Motor, - - $1S 
X-2 to O 3a.. x>. Motor, BO 

W Send for Circular and Testimonials fromusers all over the United States. Address 

THE BOLGIANO WATER MOTOR CO., 415 Water Street, Baltimore, Md. 



No. 2, $10. 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 



j Send for 
\ Catalogue. 



Rochester, N. Y. 






MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No. 908. Price 10 cents. To be had at this 
office and from all newsdealers- 





In appearance and size a gent's watch. 
In reality a Snap Shot Magazine Camera. 
Takes 6 pictures without reloading. So sim- 
ple, a child can operate it. 82.50 buys 
one complete with films for 36 exposures. 
Are you interested in this Pocket "Wonder? 
Senaetamp for Illustrated Booklet to 

HA&IC INTRODUCTION 00., 

321 Broadway, New York.. 

Phstdrtt photo freeifyomnention this publication. 



WE HATE BEEN PAVING 

BIG MLOSiTEJ-E" 

for this space since 1886, advertising 

The Charter Gas & Gasoline Engine 

AND IT HAS PAID US. 

For Information, address 

Charter Gas Engine Co., Box us, Sterling, III. 
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IISWWTEO ^^jNETOOiSnuytflYSHop 
-"""* C.H.BESLY& CO. 

CHICAGO, 1LL.U.S.A. 



WWII TOR 
CATALOGUE 
'AND AGENCY. 



ROPER'S PRACTICAL HAND BOOKS 
FOR ENGINEERS AND FIREMEN. I 

By STEPHEN HOPE R, Engineer. 
CatecWsm of High Pressure Steam Engines. 
Written in the form of Question and Answer for the 
use of Engineers of limited education and experience. 

Price, postpaid 82.0O 

"Descriptive Catalogue mailed free. 
EDWARD iVfEKKS, Publisher, 

1312 Filbert Street, Philadelphia. 



Telephones For Sale. 

The Telephone described in the issue of the Scientific Ameri- 
can of February 3, 1894, is now for sale at 



Also, Magneto Call Bells, Telephone Cords, Office and Line 
Wire, and all Necessary Supplies at Lowest Prices. 

CORRESPONDENCE INVITED. 

THE METROPOLITAN TELEPHONE AND TELEGRAPH GO., 

SALES DEPARTMENT, 18 C0RTLANDT STREET, NEW YORK. 
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Messrs. Munn & Co., SoHdtora 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co, 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 



O 



O 



taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper- 
elegantly illustrated, has the largest 
circulation of any scientific work. 
IS a year. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway. 
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<C A 1A/ & Wanted 50,000 Sawyers O A Uf O 
^yM w O and Lumbermen to On «w ^9 

A send us their full address for a copy of Em. _ 
erson's sy Book of SA WS, new 1893 edi- * 
tion. We are first to introduce Natohal ^% 
WQAS for heating and tempering Saws with |§| 
wonderful eflect upon improving their qua. W 
^_ Iity and toughness, enabling us to reduce T^ 
prices. Address EMEKSOIS, SMITH C 
O & CO. (Limited), Beaver Fulls. Pa. O 




The machinery I make is the kind 

you want. Every machine bears the imprint 

of my brain as well as my name. Of the best 

work and finest material, it does the best 

work, saves the most time, and makes you 

the most money. Send for a catalogue. 

Catalogues: A, woodworking mach'y ; B, mach'y for 
brass, ivory, horn, etc.; C, shaft'g, pulleys, hangers, etc. 

P. PRYIBIL, 488^00 w. 41st St.. NEW YORK. 



PAID foi all kinds of good Second-hand 
Iron and Wood-Working Machinery. 
Address W. I". f)AVIS. Eochesteh, N. y. 



ALUMINUM &.^^mtc tJ - i0 ~^- 



;. Co., Syracuse, N.Y 
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THE ELECTRIC STORAGE BATTERY CO. 



SOLE MANUFACTURERS OF 



The Chloride Accumulator. 

Elements of all sizes, from 100 up to 10,000 watt-hours capacity each 

CENTRAL STATION INSTALLATIONS. 

Electric Launch Equipments ; Telegraph, Phonograph, Surgical, 
'iT cells. 



and all special 

DREXEL BUILDING, PHILADELPHIA, PA. 




& 



iPKINS BUILDING DESIGNS. 



SEND 2-cent stampfora Bookof 
12 DESIGNS, with help, how to 
L BUILD, and NEW IDEAS. 
D. HOPKINS, Arch't, 

Grand Rapids, Mich. 



FOR MILLS, FACTORIES. SHOPS, ETC. 

Our Electric Motors received the Highest Awards at the World's Fair. Write for our Illustrated Folder. 

GENBR.A1, BIjECTRIC COaiFANY, 

PRINCIPAL SALES OFFICES. 

Main Office : Schenectady, N. Y. I ISO Summer Street Boston, Mass. 

44 Broad Street New York. I 609 Arch Street i Philadelphia, Pa. 

173 and 176 Adams Street l!hicago,Hl. © 401-407 Sibley Street**. St. Paul, Minn. 

264 West Fourth Street Cincinnati, O. I 133s F Street, N. W TTashington, D. c. 

Equitable Building Atlanta, Ga. i Masonic Temple Denver, Col. 

16 First Street San Francisco, California. 

For all business outBide the U. S. and Canada, address Thomson-Houston International Co., Schenectady, N. V. 

For Canada: Canadian General Electric Co., Ltd., Toronto, Canada. 



THE PROTEAN TENT. 




PATENTED JANUARY 13, 1 
Thebest lentfor sportsmen e»er invented. Received highest 
award at World's Columbian Exposition. Only one pole re- 
quired, which is made in three joints to pack with tent inside 
my patent carry bag, with shoulder straps for carrying on the 
back. New pole extender (patent applied for) makes canvas 
tautor slack by turning thumbnut, avoiding necessity of going 
outside of tent to tend guys. Patent light malleable iron tenl 

£'ns. Whole outfit does up so compactly it can be checked as 
ggageand stored in your office. Made 10 several sizes. Send 
two cent stamp for eighteen page catalogue. 

A. S. COMSTOCK, 
230 Ridge Avenue, Evanaton, 111. 




ASBESTOS; 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRES. 

H. W. JOHNS MFS. CO., 87 Maiden Lane, N.Y. 



THE 
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M1EK 



EST- ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year. Including Postnge. 
Weeltly— 52 Ninnbei-t a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ojt useful information and a large number of 
original engravings of new inventions and discoveries, 
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